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Presenting 3 Fabulous New Materials 

HOW MANY WAYS CAN YOU USE THEM? 




rated strength ! 

We call it “Double Break” 
Fabric. This unique new rubber- 
ized material contains “shock 
threads” which snap upon 
absorbing a predetermined load 
— arresting damage— leaving 
base fabric unruptured and 
unimpaired. Ideal for applica- 
tions CALLING FOR GREAT SHOCK- 
AND ENERGY-ABSORPTION, 
INCREASED SAFETY FACTOR. 


Now available to designers and manufacturers 
for commercial use. For complete information, 
write or wire: Goodyear, Aviation Products 
Division, Department S-1715, Akron 16, 
Ohio or Los Angeles 54, Calif. 


This special high tensile fabric 
can withstand more than 2,000 
pounds of tension per inch — a 
ton to an inch — can be coated 
with any desired material. For 
APPLICATIONS CALLING FOR A 
FLEXIBLE MATERIAL OF EXTREME 
STRENGTH. 



1 A FABRIC THAT 

(n) A FABRIC THAT 

fn] AN INFLATABLE FABRIC 

CAN "BREAK" 

[C CAN WITHSTAND 

mj that makes like a beam! 

and still retain its 

a ton per inch! 

This “Flat Air” Mat is an inflat- 


able structural material with 
double walls of a new rubber- 
coated Nylon material connected 
by thousands of rugged Nylon 
“hairs”. Capable of containing 
high pressures, can be used for 
building complete, inflatable 
structures — including beams 
believed to be of highest strength- 
to-weight ratio known. Has excel- 
lent thermo- and vibration-insu- 
lating qualities. Weighs only 2 
lbs. per sq. yd. Ideal for scaffold- 
ing, shock cushioning. For light- 
weight — PORTABLE — COLLAPS- 
IBLE STRUCTURES. 


FACILITIES + ABILITIES = 





Need a rugged chopper-inverter? 

See Bristol’s Syncroverter Switch* 


Bristol Syncroverter Switches are non- 
resonant, wide-frequency, low noise- 
level, precision synchronous inverters 
or rectifiers, with two SPDT or one 
DPDT switching action. 

A series of models is available, 
designed for optimum service under 
various operating conditions involving 
ambient temperatures of — 55° to 
+100°C, and severe conditions of vibra- 
tion and shock up to 500 cps and up to 
50G. Standard contact rating: 0 to 3 
volts, 2 ma resistive load. Voltages up to 
150 v. can be handled under certain 
conditions. 

EXCITATION REQUIREMENTS: 0.5 
va or less with a-c up to 500 cycles. The 
Syncroverter will operate normally 
under sine wave, square wave, pulse, 
or special wave shape excitation cur- 
rents; also applicable to plate circuit 
operation. 


FREQUENCY: Operated on a-c of fixed 
or variable frequency: response up to 
3500 cycles. 

COIL DATA: Available with various 
coil impedances; also single or double 
coils for polar relay applications. 
SERVICE LIFE: Life is dependent on 
operating frequency and loading. Typi- 
cal rating: 1000 hours at 400 cycles. 

Bristol Syncroverter Switches are 
available with either "make-before- 
break” or “break-before-make” switch- 
ing action. They are reliable in the 
microvolt and microampere ranges. 
Cases are hermetically sealed. 

If you have an application requiring 
a high-quality synchronous rectifier or 
inverter, write to The Bristol Company, 
130 Bristol Rd., Waterbury 20, Conn., 
outlining your requirements. We can 



oscilloscope patterns photographed 

during DPDT switching^ of a typical 




BRISTOL 


FINE PRECISION INSTRUMENTS 

FOR OVER 60 YEARS 







MORE ACCURATE 


FIRE CONTROL 
UNDER ALL 
FLIGHT CONDITIONS 


Actual (light tests have shown that TOPP 
Angle of Attack and Sideslip instruments 
have automatically increased fire control 
accuracy under all flight conditions. That 
is why they are standard equipment on'many 
of the world's fastest aircraft. On other sys- 
tems where angle of attack and sideslip 
information is important, such as landing 
approach control, fuel economy control, 
cruise control, climb control and stall 
warning, TOPP units automatically give 
fast, dependable and precise performance. 
In addition to military applications, TOPP 
instruments offer exciting possibilities in 
improving the performance and lowering 
the operating costs of commercial planes. 

TOPP engineering facilities solicit your 
electronic control problems, in both air- 
craft and missile flight operations. Their 
outstanding record of dependable perform- 
ance and production deserves your serious 
consideration. Write or wire for information. 
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NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 



BRAIN 

The Guidance Mechanism - 
a highly complex electro- 
independent of ground con- 
trol while automatically guid- 
ing the missile to its target 


MUSCLE 


It takes 
all Three 
to make a 
Guided Missile 


FRAME 

The Airframe -the body and 

stand great stresses and vio- 
lent temperature changes en- 
countered in supersonic flight 
at miles-high altitudes. 


Only North American Aviation leads in all three 
phases of long-range guided missile develop- 
ment. This unique capability enables North 
American to conceive, design and produce com- 
plete guided missiles . . . from the “ground up.” 
North American’s guided missile program, 
drawing on the experience of 4800 skilled engi- 

organization, facilities and experience keep 


neers and scientists . . . aided by the most ad- 
vanced research facilities . . . speeds our progress 
in missile development for national defense. 

Engineers: North American offers unusual 
opportunities to qualified engineers seeking a 
challenging future. Please write: Engineering 
Personnel Office, Los Angeles 45 or Downey, 
California, or Columbus, Ohio. 

A 


North American Aviation, Inc. 

years ahead in aircraft . . . atomic energy . . . electronics . . . guided missiles . . . research and development. 



where enlarged facilities are now available to 

J-M high temperature insulations for the 
aviation industry. 


Johns-Manville expands production 
to make Thermoflex Insulating blankets 




Enlarged facilities plus J-M insulation 
engineering service teamed to solve 
Aviation Industry’s internal insulation problems 


Johns-Manville has expanded its 

the aviation industry's increased de- 
mands for Thermoflex* Blankets. 
With its new production capacity 
at Watson, California — in addition 
to other manufacturing facilities at 
Manville and Roselle, New Jersey — 
Johns-Manville now has production 
facilities on both the West and East 

These custom-made blankets, de- 
veloped by Johns-Manville, have 
gained wide acceptance for insulat- 
ing, protecting and fireproofing air- 
craft against the intense heat of jet 
power. Moreover, to meet present 
and future needs, other J-M high 
temperature insulations are avail- 


able, and new and improved prod- 
ucts are constantly being developed. 


The aviation industry can also 
draw on the insulation design and 
engineering services offered by 
Johns-Manville. Through its tech- 
nical personnel, Johns-Manville can 
help solve your thermal insulation 
problems . . . and specify insulating 
materials tailored to your most ex- 
acting needs. 


You can avail yourself of this com- 
plete insulation engineering service 
simply by calling the nearest J-M 
district office. Or write 
to Johns-Manville, Box I 

60, New York City 16, sJkij 

New York. 


Johns-Manville — 


NEWS DIGEST 


Handley Page Victor 
Crashes, Explodes 

Britain's crescent-wing Handley Page 
Victor crashed at an airfield near Cran- 
ficld, England, last week and exploded, 
killing its four-man crew. 

Observers said the crash probably will 
give Avro's Vulcan a winning edge in 
the race for the Royal Air Force contract 
for medium jet bomber production. 

Domestic 

Honest John missile blasted off from 
its self-propelled launcher at Ft. Bragg, 
N. C., last week in the first public show- 
ing of Army's three-ton operational 
artillery weapon, designed to carry a 
nuclear warhead (Aviation Week Apr. 

6, p. 12). 

Pilots' strike against Mohawk Airlines 
was called off last week 54 min. before 
the walkout was scheduled to start. In 
a telephone conference with the Na- 
tional Mediation Board, Mohawk and 
Air Line Pilots Assn, agreed to a com- 
promise contract that would give flyers 
a wage increase retroactive to Feb. I 
and effective until Sept. 1, 1955. 

Interim site of the Air Force Academy 
is expected to be Lowry AFB, Denver, 
until the S126-million USAF “trade 
school" is completed at Colorado 
Springs. 

President Eisenhower’s Lockheed 
Super Constellation is scheduled for de- 
livery next month. 

Crash hearings will be held bv Civil 
Aeronautics Board in Columbus, Ohio, 
July 27 to determine the cause of an 
inflight collision between an American 
Airlines Convair 240 and a Navy Beech 
JRB near Port Columbus Airport June 
27 (Aviation Week July 5, p. 7). 

New solid rocket propellants will be 
produced at a pilot plant to be built 
and operated by Standard Oil Co. for 
Air Research and Development Com- 
mand's Wright Air Development Cen- 


P. Ormand Milton, onetime New 
York banker. USAF contracting official 
and consultant since 1950. has been 
appointed Deputy Assistant Secretary 
of the Air Force for Contract Financ- 
ing. He succeeds Chester D. Scftcn- 
berg, who resigned last February. 

AiResearch Manufacturing Co. will 
build cabin air conditioning and pres- 
surization systems for the first two 



Boeing Rolls Out Transport for First Flight 

Scheduled' to make its first flight last week, here is the new Boeing 707 four-jet 
Stratolincr-Stratotanker prototype as it was rolled out of the company's Renton. 
Wash., plant following repair of minor damage suffered during landing gear 
failure in earlier taxi trials (Aviation Week May 31. p. 13). Access panels on the 
four pods housing P&WA J57 10,000-lb.-thrust engines are hinged upwards. 


Sncasc SE 210 Caravcllcs, new French 
jet transport. 

Aircraft workers strike has caused Pa- 
cific Airmotivc Corp. to shut down its 
engine overhaul facility at Linden, N. J., 
but the company says all sales activities 
in its Eastern Division will continue. 
The walkout was ordered June 29 by 
United Auto Workers (CIO). 

Fifty C-47s have been returned by 
Great Britain to the U. S. Air Force. 

Charles S. Davis, 77. board chairman 
and fonner president of Borg-Wamer 
Corp., died this month in Paris. 

Financial 

California Eastern Airways reports a 
net operating loss of S887.700, offset 
by a net gain of $922,000 from equip- 
ment sales. This compared with a net 
income of 5250,382 for 1932. Operating 
revenues totaled $11,005,922. a slight 
increase over the previous year’s $10- 
633.240. 

International 

World’s speed record of 607.05 mph., 
set May 6 by Capt. A. E. Wcsterland 
in a Saab J-29 over a 301-mi. closed- 
circuit course, has been confirmed offi- 
cially by the Federation Acronautique 
Internationale, the Royal Swedish Aero 


Club reports. Wcsterland topped the 
590.3-mph. mark, set by Jacqueline 
Cochran in an T''-86E (Aviation Week 
May 17, p. 7). 

First jet basic trainer. Hunting Perci- 
val’s new P.84 jet Provost, has com- 
pleted its initial test flight. The new 
British plane is powered by an Arm- 
strong Siddclcy axial-flow Viper, was 
developed from Provost Mk. 1-RAF’s 
standard basic trainer. 

De Ilavilland Aircraft of Canada's in- 
itial order for 25 Grumman S2Fs for the 
Royal Canadian Navy is expected to be 
increased between 100 and 230 by re- 
quests for the anti-sub aircraft from 
other North Atlantic Treaty Organiza- 
tion countries. 

Transport helicopters as large as 
the biggest fixed-wing airliners now fly- 
ing arc forecast by U.K. designers, ac- 
cording to the Society of British 
Aircraft Constructors. 

Hunting-Pcrcival Pembroke, high- 
wing transport powered by twin Alvis 
Leonides engines, will be purchased 
by the Royal Swedish Air Force under 
ail agreement signed with the British 
companv. Deliveries will begin this 
fall. 

Fannan Monitor 3, new French civil- 
ian trainer powered by a 170-hp. Snecma 
engine, has made its first flight. 
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WHO'S WHERE 


INDUSTRY OBSERVER 

► USA! 1 ' will evaluate four competitive lightweight fighter proposals next 
month with a view toward future procurement police. Competitors in 
addition to the Lockheed XF-104 include the Northrop hang. North 
American Guppy and a Republic proposal. 

► USAF now is buying its helicopter blades as part of a complete helicopter 
package from the prime contractor under the weapons system procurement 
plan rather than as GFAE purchased directly from a subcontractor. USAF 
switch was made some time ago as a result of its trend towards weapons sys- 
tem development and not from any specific experience with blade suppliers. 

► Bell 1 151. anti-submarine warfare helicopter is in the midst of serious 
weight reduction program required by Navy for performance of its tactical 
mission. Navy has asked Bell's Ft. Worth Division to provide a solution 
to the overweight problem in 90 days. 

► USAF now is breaking up the two Convair YB-60 eight-jet bombers for 
scrap metal at Carswell AFB, Tex. The two sweptwing jet modifications of 
the B-36 were built at a cost of $14 million. 

► Defense Department has restated its policy on depreciation of emergency- 
facilities covered by certificates of necessity in negotiated contract pricing. 
Instruction number is 4105.34. dated July 1. 1954. Only changes are minor 
technicalities. 

► Strategic Air Command has grounded its two wings of Republic F-84Fs 
following a crash in Kansas City, Kan., earlier this month. SAC grounding 
order does not affect F-S4Fs in other commands. Crash cause is being 
investigated. 

► McDonnell F311-1N Demon is flying again after being grounded by the 
Navv for about 31 months following three crashes (Aviation Week Mar. 
29, p. 11). 

► Second model of the Bell X-2 sweptwing, stainless steel research aircraft 
has had its Curtiss-Wright 12,000-lb.-tlmist rocket engine installed and is 
being readied for initial flight testing at Bell's Whcatfield, N. Y., plant. 
First X-2 was lost in a mid-air explosion while being carried in the belly of a 
B-29 mother plane. 

► Wright Air Development Center propeller lab has active projects on 
helicopter vibration problems, de-icing of helicopter rotor blades and quality 
control of blade production. 

► French Vulcain axial-flow turbojet successfully has completed a 15-lir. 
test stand run at full static thnist rating of 12,100 lb. dry. The Vulcain, 
developed by Snccma, weighs about 3,100 lb. dry without accessories and 
tailpipe. 

► Pratt & Whitney Aircraft J57 turbojet is being earmarked for two new 
installations— one a long-range guided missile and the other a new high- 
speed multi-jet bomber. 

► If the Studebakcr-Packard merger is approved, the new company plans to 
diversify its activities by acquiring firms in the avionics and electronics fields. 
Company officials already have held exploratory' talks with at least one 


► Rolls-Royce, Ltd., has hired two nuclear power experts from Harwell. 
British atomic energy center. 

► It is doubtful that Air Navigation Development Board's special 
committee set up to resolve the controversy between civil VOR/DME 
and military Tacan will complete its evaluation in time to meet the original 
July 31 deadline for its report (Aviation Week Apr. 5, p. 87). Group is 
making a comprehensive study, including evaluation of accuracies which 
private flyers can obtain with low cost VOR/DME equipment. 


In the Front Office 

Charles E. Banks has been elected vice 
president-production of National Airlines, 
and Charles F. Sharp is new vice president- 
customer relations. William K. Perry has 
been promoted to general sales manager. 

James R. Bradburn lias become president 
of ElectroData Corp.. Pasadena. Calif., suc- 
ceeding Philip S. Eogg, who combines as 
chairman of the board. 

John R. Baldwin, chairman of the Cana- 
dian Air Transport Board and Deputy Min- 
ister of Transport for Air Serv ices, has been 
promoted to Senior Deputy Canadian Min- 
ister of Transport, following appointment ot 
Charles W. West, fonner Senior Deputy- 
Minister, to the St. Lawrence Seaway Au- 

E. F. Kcllv is new vice president of 
finance-accounting for Air Transport Assn. 
Roger G. Flynn has been appointed to 
ATA's operations staff, replacing R. G. 
Dinning, now assistant to the president of 
Allegheny Airlines. 

Kenneth Slawson has been appointed vice 
president of the Ford Instrument Co., Long 
Island City, N. Y.. will continue to 
assist the president m general management. 

Changes 

Everett M. Goulard lias been elected as- 
sistant vice president-industrial relations of 
Pan American World Airways. Ernest M. 
Yohn has been appointed as plant mainte- 
nance superintendent of UAL's Miami base. 

Maj. Gen. Arthur W. Vanaman (USAF 
Ret.) has joined Aerojet-General Corp., 
Azusa. Calif., as a consultant. 

K. J. Bossart has become assistant chief 
engineer for guided missiles at Convair’s 
San Diego Division. 

Victor A. Olson has been appointed man- 
ager of Airsupply Co., Beverly Hills, Calif. 

John A. Wilson is new corporate planner 
and resident counsel for Hiller Helicopters. 
Palo Alto. Calif. 

Raymond S. Fox has been promoted by 
Niles-Bcment-Pond Co. to chief engineering 
consultant of Pratt &- Whitney Gage Di- 
vision. Charles A. Whitney is new chief 
engineer of the P&W gage engineering de- 
partment. 

Honors and Elections 

Maj. Gen. Harry G. Armstrong. USAF 
Surgeon General, has been awarded the 
Distinguished Service Medal by AF Chief of 
Staff Gen. Nathan F. Twining. 

Rear Adm, Richard E. Byrd has been 
cited "for expanding the horizons of avia- 
tion" by the International Aviation Trade 
Show. 

H. Charles Luttman, Avro Canada execu- 
tive, has been appointed secretary of the 
Canadian Aeronautical Institute. 

R. D. Hiscocks, de Havilland Aircraft of 
Canada, Ltd., is the first recipient of the 
McCurdy Trophy, an award to be presented 
annually for significant contributions in the 
field of aircraft design, construction or 
maintenance. 
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Exclusive Report From Indo-China 


French Fly Old Planes in a Two-Bit War 


1 Striking force includes B-26s, F8Fs, F4Us, SB2Cs 
and a handful of P4Ys, using one good combat base. 

1 And there are just as few pilots, who lack cohesive 
leadership; but it is profitable for contract flyers. 

cently, DC-6Bs. Pilots receive about 
$3,000 per month. 

Air transportation is about the only 
means of movement in many parts of 
this jungle-coated, rebel-infested land, 
but it is impossible to understand how 
so much civilian traffic can be justified 
when French air officers say they need 
more airlift to push essential military 
supplies into Seno, Luang Prabang and 
Vientiannc in Red-threatened Laos. 

• Limited U. S. assistance. Most of the 
aircraft are supplied from U. S. stocks. 
Maintenance parts, supplies and equip- 
ment are flown in by airlift from Clark 
AFB in the Philippines. Necessary parts 
that are not available from Clark are 
drawn from the huge stores of the Far 
East Air Logistics Force in Japan. 

USAF technicians, on temporary as- 
signments from their commands iii the 
Philippines and in Japan, carry the 
main burden of maintenance and over- 
haul for the B-26s, C-47s and C-119s 
(Aviation Week July 12, p. 16). 

► Little Destruction— Air operations 


Saigon, Indo-China— 'III is has been a 
two-bit, second-hand war - especially 
the air phase. Air combat tactics, if 
such a term can be used, date long be- 
fore World War II; equipment, except 
for a few C-I19s, is of World War II 

A sweep of the major French Air 
Force bases in Indo-China reveals; 

• Startlingly little airpower. The strik- 
ing force is made up of three squadrons 
of B26s, two of F8Fs, one each of 
F4Us, F6Fs and SB2Cs, plus five to 
seven P4Ys. On the transport side there 
are 16 C-119s and about three squad- 
rons of C-47s. 

• Only one airbase worthy of being 
called a combat field. Touranc, at mid 
point on Vietnam’s east coast, meets 
North Atlantic Treaty Organization 
specifications. The others are short, 
lack taxiways and adequate ramp space 
—or have dirt surfaces. 

There is not one ground controlled 
approach (GCA) installation operating 
in the country or any radar intercep- 
control equipment. 

field „ — J rv 

• Few FAF pilots. No one calls it a 
shortage, but there are just enough 
pilots to man the few planes here on 
minimum tactical operations. One 
squadron has only three more pilots 
than aircraft. 

The pilots are first rate, but are 
so dispersed that there is no cohesive, 
aggressive leadership available. 

• Civil airlines’ incongruous operation 
in a war zone. Scheduled flights are 
flown over the non-Communist-con- 
trollcd areas of Vietnam, Laos and 
Cambodia. The private airlines have 
been profiting, as have the civilian air- 
line pilots. 

In recent months Aigle Azur has 
been able to buy Stratoliners and, rc- 


Indo-China Fiasco 

Indo-China is falling to the Reds 
because of seven years of miserable 
French tactics, plus seven years of bad 
politics, a Washington newsman just 


what there is.’ 

After flying over numerous outposts, 
he concluded that “the French appeared 
to be waiting for Berber horsemen to 

fanatic infiltrating guerrilla-type army.” 
They have operated on the local gar- 
rison basis (company, or battalion, and 

Communists have formed divisions and 
operated their war on a divisional basis. 

Tire newsman called it "a piddling 
show" filled with blunders. 


against the Communists have accom- 
plished little beyond harassment. There 
is no evidence of major destruction of 
Red troops and equipment or of inter- 
ference with Communist military 
maneuvers. 

Characteristics of this war and of the 
Communist Victnnnh tactics are as re- 
sponsible for this as the limitations and 
inadequacies of French airpower. There 
are no concentrations of enemy troops 
and suppics, with the single exception 
of the armed ring thrown around Dien- 
bicnplm earlier this year. Troops are 
spread out in small groups and supplies 
in small dumps. 

► Proper Picture— A careful look at the 
Red River delta in North Vietnam pro- 
vides a proper picture of this war. News- 
maps fail. A mass of red dots should 
create the illusion of a French-Viet- 
namcsc-hcld area surrounded by Com- 
munist Victminh forces. Neat lines de- 
fine the delta triangle starting from the 
coast southeast of Phuly and running 
slightly northwest to the apex west and 
a little north of Hanoi. From there the 
line sweeps back in a slightly northeast 
direction to a point just north of 
Haiphong, where it breaks northward to 
include Moncay on the border of Red 
China. 

Within this triangle are 6,000 villages 
and towns. Here is where the news- 
maps fail. A mass of red dots should 
indicate the more than 3,000 of these 
villages that are under Vietminh con- 
trol. More of the delta is in Commu- 
nist hands than in French-Vietnamese. 

Nightly, the Reds ait and mine the 
key railroad and highway linking the 
headquarters city of Hanoi with the 
port of Haiphong. Patrols have to clear 
the road and relay the tracks every 
morning. Before long, however, the 
Reds are expected to keep the communi- 
cations lines out for a day or two at a 


► Few Strongliolds-France-Vietnamese 
forces hold only some strong points on 
the delta rim and a few larger town 
within the delta. Short of troops ‘ 
cause of heavy losses suffered in the 
fense of Dienbienphu, the French ct... 
mand has been forced to withdraw en- 
tirely from some of its posts and to 
weaken others. 

In theory, the regrouping of troops is 
to provide “mobile columns” or fire 
brigades that will slash out at anv new 
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Communist advances within the delta. 
In actuality, the troops have been drawn 
in to beef up the two perimeters around 
Hanoi and Haiphong, which must be 
held at all costs. French commanders 
admit they cannot fight for any points 
except these two cities. 

► Red Supply Lines— In spite of their 
complete lack of airpower, the Com- 
munist Vietminh retain almost com- 
plete freedom of action and movement. 
They blend with the country and with 
the people. 

Intelligence officers believe the Reds 
send supplies for their forces southeast 
of the delta straight through the French- 
held triangle, rather than by the cir- 
cuitous route around the delta in the 
solidly held Communist areas. 

Thousands of coolies, carrying 300 or 
more pounds each, make it across the 
delta in three night marches. During 
daylight they hole up in the under- 


ground rooms dug in the Vietminh-held 

► No Air Targets— Before air operations 
could take a significant toll of Com- 
munist strength, ground forces would 
have to force the Reds into definable 
target areas or communications chan- 

French forces lack that capability, be- 
cause they cannot tell a Communist 
Vietminh from a loyal Vietnamese. A 
Vietnamese army might do the job, but 
loyal forces are inadequate both in 
numbers and training for the task. 

French officers complain they cannot 
trust the Vietnamese troops with any 
important positions. This probably is 
true, but the basic cause lies in inade- 
quate training and in the failure of the 
French to develop years ago a spirited 
Vietnamese army and a dedicated Viet- 
namese officer corps. 

► Weak FAF Role— Weaknesses and 



inadequacies of the French Air Force 
frequently are misunderstood by their 
free world critics. The French re- 
ceived little air combat experience in 
World War II. 

Although many pilots were trained 
by the U.S. and England and several 
flew valiantly with USAF and RAF, 
no French air command was developed 
and indoctrinated with the new con- 
cepts of airpower and its multitude of 

Secondly, European defense was di- 
vided between Britain and France. 
Britain was assigned the bomber mis- 
sion, and France concentrated on fighter 
defense. Fighter concepts were devel- 
oped almost entirely to provide inter- 
ception against enemy bombers. 

Nothing was done with regard to 
fighter-bomber or light attack bomber 
operations. Bomber pilots were shunted 
into the transport command, flying 
cargo aircraft. 

Thirdly, policies in metropolitan 
France prevented any aggressive use of 
French air forces in Indo-China. The 
government decreed this war should be 
fought with the lightest possible losses, 
rather than with the maximum destruc- 
tion of the enemy. 

Little wonder in these circumstances 
that offensive airpower has played prac- 
tically no role in Indo-China. 

Air transport, on the other hand, has 
helped the French ground forces im- 
mensely. Scores of isolated posts have 
been supplied and maintained by air— 
frequently by airdrop. Without these 
airlifted supplies French garrisons would 
have been over-run months ago, and 
this war would have been lost. As it is, 
half of Vietnam is almost gone, and the 
other half is threatened seriously. 


ODM Lifts Aluminum 
Forging Capacity Goal 

Office of Defense Mobilization has 
increased the goal in aluminum forging 
capacity bv 108 million lb. annually to 
a total capacity of 504 million lb. a 

Accelerated tax amortization certifi- 
cates will be granted for expansion in 
these three categories: 

• Medium forging presses-! 3.9 million 
lb. annually. This includes hydraulic 
presses of 1,500 to 3,000 tons; ham- 
mers of 6,000 to 18,000 lb.; mechanical 
presses of 1,600 to 6,000 tons; im- 
pact extrusion presses of 1,000 tons or 
more capacity, with minimum working 
stroke of 20 in. 

• Upsetter forging presses— 17.5 million 
lb. of 10 in. upsetters. 

• Large forging presses— 76.8 million 
lb. annually. This includes hydraulic 
presses of more than 3,000 tons; ham- 
mers over 18,000 lb., and mechanical 
presses over 6,000 tons. 
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Airline Subsidy Estimates 

Following are the fiscal 1955 subsidy estimates of the seven airlines operating 
separate divisions that CAB Chairman Chan Gurney reported would not be effected 
by the Supreme Court decision requiring the offset of domestic earnings against 
internab'onal subsidy payments: 


Alaska Airlines $2,143,000 

States Alaska $1,174,000 

Intra-Alaska 969.000 

Braniff Airways 500.000 $2,934,000 3,434.000 

Colonial Airlines 764.000 43.000 807.000 

Delta C&S Air Lines 739.000 739,000 

Northwest Airlines 3.927,000 3.927.000 

Pau American World Airwass: 27,011,000 

Atlantic Division 8.018.000 

Latin Division 11.170.000 

Pacific Division 7,823.000 

Trans World Airlines 4.361.000 4.361.000 

Total $42,422,000 


Airlines Clash on Offset Proposal 

Board says court decision will have little effect 


ARDC to Build New 
Ejection Test Sled 

Air Research and Development Com- 
mand soon will start construction of 
12,000-ft. rocket sled track atop a 
1,500-ft. mesa in Utah to test experi- 
mental ejection seats and capsules for 
emergency escape from supersonic air- 
craft. 

Sled tracks will end at the edge of 
the mesa, and the ejection seat or cap- 
sule will be tossed clear at that point 
as both sled and device are hurled over 
the mesa’s escarpment. Test sled and 
escape devices will be recovered by 
parachute means at the foot of the 

► $2-Million Cost— Testing at the $2- 
million facility is scheduled to start 
within 14 months. Contract for con- 
struction has been awarded to Colemen 
Engineering Co., Los Angeles. 

ARDC operates other rocket sled- 
test unit at Holloman Air Development 
Center, N. M., where Lt. Col. John P. 
Stapp was recently propelled over the 
track at 421 mph. at Edwards AFFTC 
(Aviation Week June 14, p. 11). 

► Rocket Push— ARDC will conduct 
the tests with a pusher sled and a test 
sled. The rocket-powered pusher will 
shove the test sled along the tracks and 
then will be halted by a braking device, 
while the test sled goes over the edge 
of the cliff. Test sled will be given an 
added boost by a sustainer rocket. 

Engineering data will be secured 
from the instrumented escape devices 
and from photographic coverage of the 
tests. 

Eisenhower Orders 
Air Transport Study 

Aviation transport policy recom- 
mendations of the Air Coordinating 
Committee are up for a re-evaluation 
by a Cabinet-level committee on trans- 
portation, headed by Secretary of Com- 
merce Sinclair Weeks. 

Announcing the appointment of the 
“Committee on Transport Policy and 
Organization." President Eisenhower 
said: 

“A comprehensive, up-to-date review 
of overall transportation policies and 
problems is needed as an aid in assuring 
the overall consistency of government 
policies and programs concerning par- 
ticular branches of the transportation 
industry. Also, the organization of the 
federal government to cope with trans- 
portation problems should be reviewed.” 
Other members of the committee 
are director of the Office of Defense 
Mobilization, Arthur Flemming, and 
Secretary of Defense Charles E. Wilson. 

The President instructed the com- 
mittee to make its report by Dec. I. 


on subsidy needs; PA A. 

Civil Aeronautics Board Chairman 
Chan Gurney has advised Congress 
“there is little likelihood” the Supreme 
Court decision directing the offset of 
profits of one division of an airline 
against losses on another division “will 
have any material effect” on the fiscal 
1955 requirement of $73 million for 
subsidy payments. 

Congress cut the amount to §40 
million. The House and Senate Appro- 
priations Committees instructed the 
Board to recompute the subsidy bill 
in the light of the Supreme Court de- 
cision in the Delta-C&S Air Lines case 
(Aviation Week Feb. 8, p. 13) and 
report to the two groups at the open- 
ing of the new Congress in January. 
► Enactment Unlikely— Gurney's report 
slid “no effect on fiscal 1955 estimates 
is anticipated" as a result of application 
of the offset principle to these seven 
carriers operating separate divisions: 
Trans World Airlines. Pan American 
World Airways, Northwest Orient Air- 
lines, Dclta-C&S, Colonial Airlines, 
Braniff Airways and Alaska Airlines. 
The Board has estimated their total 
fiscal 1955 subsidy requirement at $42.4 
million. 

The Gurney statement was submitted 
to chairman John Bricker of Senate In- 
terstate and Foreign Commerce Com- 
mittee. The committee is considering 
legislation, introduced by Sen. Pat 
McCarran, nullifying the decision and 


Panagra fight nullifying bill. 

permitting CAB to continue determin- 
ing mail pay rates and subsidy payments 
on a divisional basis. 

Enactment of the controversial meas- 
ure is unlikely. CAB is supporting it; 
Post Office Department is opposing it, 
arguing that big government savings 
might be made through the offset prof- 
its application (Aviation Week June 
28, p 85). 

► Airline Fight— Industry representa- 
tives clashed at a Commerce Committee 

• The two all-international airlines, Pan 
American and Pan American-Grace Air- 
ways, opposed the measure on grounds 
it would give domestic-international 
carriers unfair advantage over both their 
all-domestic and all-international com- 
petitors. 

"When TWA takes a passenger from 
London to Los Angeles,” PAA vice 
president Henry J. Friendly told the 
committee, “the fact that TWA is in 
international service gives it the revenue 
not simply from London to New York 
but from New York to Los Angeles ” 

He said the McCanan measure 
“would not only preserve for the do- 
mestic carriers engaged in international 
operations the same right to excessive 
domestic profits as is held by other do- 
mestic operators . . . but would give 
these combined domestic-international 
operators a better opportunity for ex- 
cessive domestic profits than their com- 
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petitors, plus subsidy from their inter- 
national service as well." 

Panagra vice president Kenneth 
Lawdcr claimed the retention of profits 
bv combined carriers would open the 
wav for them to finance “an intensifica- 
tion of their international operations, 
thus adding to the subsidy need of a 
solelv international competing carrier, 
such as Panagra, or forcing Panagra to 
reduce its services. . . 

• Raymond Norden, president of Sea- 
board & Western Airlines, joined in 
the opposition. He contended it would 
beep Pan American in a favored posi- 

Pointing to CAB's policy up to now 
of determining PAA subsidies indi- 
vidually for the airline's four divisions, 
Norden objected: “It is only human 
nature, when given the ability to allo- 
cate expenses between divisions, to allo- 
cate those expenses so that the result 
will be most favorable to the person 
making the allocation. We cannot ex- 
pect that Pan American docs other- 

► Combined Bid— Four domestic-inter- 
national airlines urged enactment. Their 

• Edward Lcasure, representing North- 
west, said NWA now is struggling to 
keep its domestic service on a 45-cent 
ton-mile nonsubsidy mail rate in the 
hope that through economies it even- 
tually will be able to build up a profit. 

Tne offset policy, he added, “would 
dictate to management the necessity 
of immediately requesting an increase 
in its domestic mail rate, thereby plac- 
ing Northwest on a cost-plus basis for 
its entire system.” 

• Warren Lee Pierson, TWA's board 
chairman, charged the airline “has been 
misled” to believe the Board would not 
offset domestic earnings against inter- 
national subsidy requirements. Under 
its permanent domestic rate, he said, 
TWA earned only 2.9 % profit from 
1947 through 1950. Its case for a per- 
manent rate for the North Atlantic Di- 
vision from 1947 to the present now is 
pending. 

Pierson said: “Under the Supreme 
Court decision, the Post Office Depart- 
ment now claims that the domestic 
profits of only the last few years should 
be used to offset our need for interna- 
tional mail pay for the past eight years, 
overlooking domestic losses of earlier 
years.” If this view is pressed, he added, 
“there is sure to be a long period of 
litigation." 

• Hubert Schneider, representing 
Braniff, said his company competes 
vigorously with American Airlines do- 
mestically and “must start thinking of 
acquiring aircraft similar to American's 
DC-7s." There cannot be a sound com- 
petitive situation, he declared, if Bra- 
niff’s earnings "must first be devoted 
to its International Division.” 


• Erie Cocke, assistant to the president 
of Delta-C&S charged that PAA's sup- 
port of the offset principle “amounts 
to a resurrection of the chosen-instru- 
ment question. 

"In that contest, it would be PAA's 
hope that its U. S. carrier competitors 
in the international field who also have 
domestic operations would be forced out 
of the international field," he said. “It 
would suggest that the nation's basic 
international air policy of having more 
than one U. S. air carrier operating in 
the world beyond our immediate perim- 
eters is to be reversed, not through con- 
scious, deliberate decision, but through 
the incidental consequences of a re- 
versal by the Supreme Court of the 
CAB's practice of fixing mail rates by 
divisions." 

Directing his attack at TWA, PAA's 
Friendly said the argument that the 
offset policy “would deprive Mr. 
Howard Hughes' airline and the other 
combined domestic-international op- 
erators of their incentive to continue 
international operations ... is just a 
bluff, which should deceive no one. . . . 

"Combined domestic-international 
operators derive such benefits for their 
domestic operations from their interna- 
tional service that they are not going 
to abandon the latter simply because a 
portion of the excessive profits shown 
on the domestic service . . . that is due 
to international operations, has to be 

Comet Verdict? 

• Announcement of crash 
cause appears imminent. 

• Tests rip 30-foot hole 
in jet liner’s fuselage. 

fiVI cCraiv-Hffl World News) 

London— An announcement on the 
cause of three Comet 1 crashes that 
resulted in grounding the jet transports 
last April appeared imminent last week 
following completion of the initial 
round of balloon tests in which a fuse- 
lage was exploded. 

A Comet submerged in water at the 
Royal Aeronautical Establishment at 
Farnborough was broken up after six 
weeks of balloon tests simulating many 
hours of actual inflight operations. 

A 30-ft. hole was ripped in the pas- 
senger section, equal to a violent ex- 
plosion in the aircraft at altitude. 

Informed sources here say nothing 
final has been decided but possibilities 
have narrowed to two or three at the 
most, including pressurization fatigue 
and/or fuel svstem (Aviation Week 
July 5. p. 14). 


► Comet Weakness— Cause of the 30- 
ft. rupture was fatigue failure, and in 
actual flight would have been aggra- 
vated by turbulence and high speed. 

It reflects either structural or design 
weakness. 

But this is not necessarily the final 
storv on the crash causes. The fuel 
svstem or pressure fueling still is a pos- 
sibility. Tests on both these remaining 
possibilities arc continuing. 

The ruptured fuselage has been 
patched up and is being subjected to 
more pressurization tests, both to check 
preliminary conclusions on causes of 
Comet troubles and to gather as much 
data as possible on the nature of pres- 
surization fatigue. 

► Important Lessons— The Comet is 
the first aircraft to be subject for so 
long to such extremes of pressure vari- 
ation. There may well be important 
lessons to be learned for every maker of 
pressurized airlines. 

It is an interesting possibility that 
fueling still may turn up as the cause 
of the two Rome crashes and that pres- 
surization trouble turned up incidental 
to the primary reason for the tests. 

Net result may be that a number of 
military aircraft already in service, both 
here and abroad, may have to be in- 
spected carefully to sec how they are 
holding up under similar flying eondi- 

► Ncw Modifications— At any rate, it 
becomes more doubtful the Comet 1 
will return to active commercial serv- 
ice. It now appears that whatever 
caused the Rome crashes, extensive 
modification of the structure will be 
required not only on the Comet 1, but 
the Series 2 as well, since the two fuse- 
lages structurally are basically the same. 

This mav be possible only at consid- 
erable weight penalty, and the Comet 1 
already has quite a high break-even load 
factor. 

Of the original 16 Comet Is, six are 
gone— through crashes— and two more 
piobablv arc unrecoverable after cur- 
rent tests. This leaves eight, of which 
British Overseas Airways Corp. has 
four; Air France three, and Union Aero- 
maritime de Transport one. All will 
have Comet 2s on the way with Avon 
engines and better load factor character- 
istics. They may well decide that 
small Comet 1 fleets using Ghost en- 
gines and requiring separate mainte- 
nance are not worth it. 

Presumable de Havilland would take 
the Series Is back, modify them and try 
to sell the package to an individual- 
perhaps as military transports where 
commercial economy is less important 
than in airline operation. 

It is inevitable the present Comet 2 
orders will be reviewed, although no 
definite action is likely until formal an- 
nouncement of the crash causes and dis- 
closure by de Havilland of necessary 
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modifications to the Series 2 and effects 
on performance. 

DH engineers already are tackling this 
problem. 

► Satisfied Customer— An optimistic sign 
was the recent visit of Dr. Paulo Sam- 
paio, president of Panair do Brasil, 
which has ordered Comet 2s. He flew in 
the Comet 2 and was told what modifi- 
cations probably would be necessary, 
what the plane would do performance- 


intervention by National Mediation 
Board was the only means remaining 
last week of stopping the strike of more 
than 1,200 American Airlines pilots, 
scheduled to start July 15 (Aviation 
Week July 12, p. 83). 

The strike was called by Air Line 
Pilots Assn, to protest a ' waiver by 
Civil Aeronautics Board of the eight- 
hour work limit on transcontinental 
nonstop flights. 

NMB apparently was waiting until 
the last minute to announce its deci- 
sion on whether it would intervene in 
the dispute in order to keep the airline 
operating. Under the terms of the 
Railway Labor Act, which also governs 
air transport labor disputes, NMB is not 
required to step in. It is authorized 
to offer its services “if a labor emer- 
gency is found to exist.” 

Since both United and Trans World 
Airlines pilots were expected to vote 
in favor of a strike, it seemed possible 
that NMB would consider the Ameri- 
can problem as an emergency. By 
midweek, neither United nor TWA 
strike votes had been counted. Sum- 
mer vacations made it difficult to gather 
in all the ballots. 

► Boiling Point— Meanwhile, charges 
and countercharges were exchanged by 
American and ALPA. Just before aA 
pilots were scheduled to walk out, these 
developments brought the expected 
strike to the boiling point: 

• C. R. Smith, American president, 
promised his employes that if a strike 
were called, ALPA and its officers would 
be held accountable. 

• Smith wired C. N. Sayen, union 
president, that he considered ALPA’s 
action “not only an irresponsible dis- 
regard of the orderly processes of gov- 
ernment and the courts but a flagrant 
intent to breach contractual and statu- 
tory obligations that would inevitably 
result in damage to this company 
through economic losses and more im- 
portantly through loss of public con- 
fidence in the safety of American 
Airlines services.” 

• Sayen wired Smith: “We cannot be 


wise, and reportedly left completely 
satisfied. 

The Comet 2 has more leeway than 
the Scries 1. The 2's break-even load 
factor is below 50%, compared to 
70-80% for the Scries 1. 

The Comet 3 is near flight trials, 
and a number of 2s are undergoing pre- 
delivery flight tests. The latter prob- 
ably will be recalled for modifications 
after the Series 1 findings. 


intimidated from pursuing our legal 
remedies against the arbitrary and uni- 
lateral action of American Airlines.” 
• New York Circuit Court of Appeals 
denied ALPA’s application for an in- 
junction to restrain CAB from allowing 
the airlines to schedule pilots to fly 
more than eight hours. 

► AA View— Smith said of ALPA’s pro- 
posed strike: "The Air Line Pilots Assn, 
has failed in its effort to have the non- 
stop flights prohibited by the federal 
regulatory agencies, because our pilots 
may be required to fly 35 min. more 
than eight hours on not more than five 

"The union has also failed to per- 
suade the United States Circuit Court 
of Appeals, New York, that it should 
issue an order which would stay the 
decision of the Civil Aeronautics Board 
pending appeal. The union seems now 
determined that it will impose its will 
by strike or threat of strike. 

“On the nonstop flights, it would be 
difficult to envision an operation where 
the working conditions could be better. 
There are two pilots and a flight en- 

S incer aboard each airplane. On each 
ight they make one takeoff and one 


landing. The pilots fly on 10 days of 
each month, are off duty 20 days of 
the month. On five days of the month, 
they exceed eight hours of flying by 
35 min. On the other five days of 
the month, they fly a schedule of seven 
hours and 35 min.” 

► ALPA Position-Sayen replied to 
Smith’s telegram: “Having exhausted 
other avenues open to us in our effort 
to induce the company to abandon its 
arbitrary position and actions, we are 
left with no alternative than the action 
about which you complain. 

"Your references to the CAB and 
the court have no place in our differ- 
ences. Neither of these bodies license 
American to disregard or change a basic 
and historic rule or pilot working con- 
ditions, to threaten pilots with dis- 
charge if they do not accede to such 
unilateral change, nor to disregard 
normal and historic processes.” 

As to the work hours of an airline 
pilot, Saven said: “Actually the airlines, 
as far as the pilots are concerned, have 
lagged behind the rest of industry in 
reaching a true eight-hour work day or 
improved working conditions. Many 
pilots put in as many as 16 hours per 
day to secure four or five hours of fly- 

A walkout, should it materialize, 
would be scheduled “to keep public in- 
convenience to a minimum,” Sayen 
stated. Flights enroute at the time of 
the order would continue to their des- 
tination and passengers would be given 
ample notice. 

► Court Rilling— The New York Circuit 
Court, in denying ALPA’s motion for an 
injunction against CAB, gave five rea- 
sons for its action: 

• Reasoned opinion of the majority of 
CAB members. 

• Advice of the Civil Aeronautics Ad- 
ministrator that, in his opinion, increas- 
ing the maximum day aloft from eight 
to 10 hours on this type of nonstop 



NMB Awaits AA Strike Zero Hour 

Airline-ALPA exchange charges over ruling allowing 
pilots to exceed eight hours nonstop cross-country. 
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transcontinental flight would have no 
adverse effect on safety. 

• Favorable experience on trans-Atlantic 
flights where for the last nine years the 
maximum permissible day aloft had 
been 12 hours. 

• American’s safety experience on its 
transcontinental flights since they were 
first inaugurated in November 1953. 

• Letter from AA pilots who have been 
flying this schedule, in which they de- 
scribe the operation as "not a compro- 
mise with safety but one of the safest 
and most enjoyable flights we have ever 
flown on American Airlines.” 

"Perhaps it should also be said that 
. . . nothing in either of the opinions 
of the two dissenting members of the 
Board which seriously reflects upon the 
correctness of any of the specific ‘safety’ 
findings or reasoning contained in the 
majority opinion,” the court ruled. 

The court found that “Congress has 
placed the control of civil aeronautics 
in the hands of the Board, supple- 
mented by the responsibility permitted 
to the Civil Aeronautics Administra- 
tion. Particularly in the field of safety 
regulations, which are inherently mat- 
ters of opinion involving many complex 
and technical considerations, a court 
should not interfere with the expert 
judgment of the Board.” 

► Legislation Possible— Bills instigated 
by ALPA to limit flight time for single 
crews to eight hours, introduced in the 
House and Senate, are expected to get 
quick action before Congress adjourns 
this month. 

The House bill was introduced by 
Rep. Carl Hinshaw, acting chairman of 
the House Interstate and Foreign Com- 
merce Committee, during all the avia- 
tion hearings this session. 

The Senate bill was sponsored by 
Sens. John W. Bricker, present chair- 
man of the Senate Interstate and For- 
eign Commerce Committee, and E. C. 
Johnson, former chairman of the com- 
mittee, as well as Pat McCarran, author 
of the Civil Aeronautics Act, and Her- 
man Welker and Barry M. Goldwater, 
both of whom are pilots. 

Titanium Target 

The Senate Subcommittee on Strate- 
gic Metals and Minerals, headed by Sen. 
George Malone, has called for establish- 
ment of a titanium ingot target of 150,- 
000 tons a year "without delay.” 

The present goal of 25,000 tons now 
is being reviewed by Defense Depart- 
ment. Meanwhile, Office of Defense 
Mobilization has authorized General 
Services Administration to finance 
capacity exceeding the established goal. 

The subcommittee's recommenda- 
tion is a result of testimony by the Air 
Force and the aircraft manufacturing 
industry of impending requirements for 
highspeed fighter aircraft. 



Defense Forms New 
Joint Aircraft Group 

Defense Department has re-estab- 
lished the Joint Aircraft Committee 
under the direction of T. P. Pike, Assist- 
ant Defense Secretary for Supply and 
Logistics. JAC first was formed as a 
Munitions Board agency. 

Purpose of the committee is to pro- 
vide a means for Pike to obtain "co- 
ordination, joint consideration and 
recommendations on the supply and 
logistics aspects of activities involving 
the aeronautical materiel functions of 
the military departments.” 

Warren Webster, Jr., director of pro- 
curement and production policies for 
Defense Department, will serve as chair- 
man of JAC. Other members will in- 
clude a representative of flag or general 
officer rank, or civilian equivalent, from 
each of the three services. These mem- 
bers are expected to be appointed to 
JAC soon. 

Specifically, the committee will: 

• Coordinate and consolidate the com- 
bined aircraft and aircraft engine pro- 
duction schedules for the the current 
procurement programs and the com- 
bined mobilization production sched- 
ules for the planned wartime aircraft 
and aircraft engine procurement pro- 

• Coordinate and make recommenda- 
tions on the departmental functions 
necessary to determine the continuing 
supply requirements for spare and repair 
parts and for technical training equip- 


• Maintain liaison with the aircraft 
production resources agency with re- 
spect to military aeronautical materiel 
programs. 

• Coordinate all current planning of 
the military departments with industrial 
mobilization preparedness measure* 
that relate to production and procure- 
ment of aeronautical materiel. 

• Coordinate considerations of alloca- 
tions of industrial capacity in plants 
producing jointly for the departments 
in either the current program or the 
mobilization planning program. 

Issues that the committee is unable 
to resolve will be submitted to Secre- 
tary Pike, along with majority and 
n.inority views, for his decision. 

JAC will submit an annual report, 
the first due Aug. 1, 1955, which will 
include a summary of achievements in 
the prior fiscal years, a review of difficul- 
ties encountered and recommendations 
for improving the methods of achieving 
coordinated Defense Department aero- 
nautical programs. 

KLM Atlantic Coach 
Traffic Increases 

(McGraw-Hill World News) 

Amsterdam— A definite shift to air- 
coach over the North Atlantic is re- 
flected in KLM Royal Dutch Airlines’ 
recently released 1953 annual report, 
also highlighted by KLM’s first divi- 
dend payment (4%) in 34 years. 

On the Amsterdam-New York serv- 
ice, passenger loads shifted from 54% 
first-class and 46% coach in 1952 to 
33% and 67% last year. On this run, 
the airline experienced a 23% gain in 
passenger traffic over 1952. 

Here are comparative figures for 
the Dutch airline's past two years of 
operation: 

• Gross revenues: $78,206,611 (1953); 
$68,377,012 (1952). 

• Net profits: $2,744,736 (1953); $1,- 
509,459 (1952). 

• Operating costs: $75,461,875 (1953); 
$66,867,553 (1952). 

• Load factors: 65.5% (1953); 65.4% 
(1952). 

• Miles flown. 30,076,234 (1953); 27,- 
738,997 (1952). 

KLM says that no further big equip- 
ment orders are contemplated at pres- 
ent, although it is ready to buy turbo- 
prop and jet transports when the devel- 
opment of these types make "further 
progress.” 

As of last year's end, its equipment 
consists of 19 Douglas C-47/DC-3s; 
10 Douglas C-54/DC-4s; six Douglas 
DC-6s; two Douglas DC-6As; seven 
Douglas DC-6Bs; 10 Lockheed 749s: 
nine Lockheed 1049s, with four on 
order; eight Convair-Liner 240s and 10 
340s. with four on order. 
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AT A Scores Board 
Ban on Fare Talks 

Air Transport Assn, has told Civil 
Aeronautics Board that if future re- 
quests for authorization to discuss rate 
and fare levels are denied scheduled air- 
lines, the rate-making procedure which 
has been established by CAB will be 
"unworkable.” 

In a petition of reconsideration filed 
with the Board (Aviation Week July 
12, p. 12), Earl D. Johnson, ATA presi- 
dent, asked CAB to reverse its earlier 
decision which gave the airlines permis- 
sion to discuss methods of raising rev- 
enues without considering the increase 
of rates and fares (Aviation Week June 
28, p. 78). 

► ‘Unfounded Conclusions’— "We re- 
gard as unfounded certain of the eco- 
nomic conclusions on which this order 
is based. ” Johnson’s petition stated. 
“. . . We cannot concur with the 
Board’s conclusion that the industry has 
enjoyed ‘an extremely favorable level of 
earnings for the past several years’ when 
the preceding years’ losses and the in- 
dustry’s financial requirements are taken 
into account.” 

Another point of disagreement is 
CAB’s statement that "rate of earn- 
ings of the airline industry since 1950 
has been substantially above that con- 
sidered usual for a regulated industry.” 

ATA’s major objection to the Board’s 
decision is that the limitations imposed 
upon the scope of the discussions 
"greatly impair their value.” 

"This petition,” Johnson said, 
", . . not only addresses itself to the 
order as it affects the case but also as 
it constitutes an unwise precedent for 
the future.” 

► Decision Cited—' Die association points 
to the Board’s decision in the airfreight 
tariff agreement case, in which CAB said 
it would not issue in advance any 
blanket authorizations to discuss rate 
and fare changes. 

"Notwithstanding the long-estab- 
lished practice in the surface-carrier field 
of permitting the maintenance by car- 
riers of rate bureaus or standing rate 
committees, the Board concluded that 
rate-making in air transportation should 
be handled differently,” ATA said. 

"It indicated that the need for rate 
discussions would be considered on a 
case-by-case basis. The carriers were 
told, in other words, that if they wanted 
to hold a discussion of rate or fare 
changes, they should come to the Board 
and demonstrate the need for such a 
discussion.” 

► ATA Reasoning— In this case, that’s 
what it has attempted to do, the asso- 
ciation contended. Airlines were not 
“proposing any particular solution to 
the problem. They were not proposing 
rate or fare increases, and they were not 


proposing promotional measures to in- 

“Had the Board authorized the dis- 
cussions without restrictions, the carriers 
could have surveyed the possible meth- 
ods of increasing revenues and, if they 
agreed upon certain steps to be taken, 
that agreement could then be sub- 
mitted to the Board and examined by it 
under the standards laid down in Sec- 
tion 412,” ATA maintained. 

"The effect of the Board's decision is 
not only to prevent the carriers from 
considering many proposals designed to 
increase revenues," ATA said, “but also 
to prevent them from making an effec- 
tive argument for their adoption. While 
the views of the industry with respect 
to a general fare increase are unknown, 
carriers should not be foreclosed in ad- 
vance from suggesting it and arguing 
strongly for it. 

NAL Asks Punishment 
For EAL ‘Illegal Acts’ 

National Airlines has asked Civil 
Aeronautics Board to refer Eastern Air 
Lines’ “past illegal acts” in acquiring 
alleged premature control of Colonial 
Airlines to the Justice Department. 

“The past illegal acts should not go 
unpunished while the Board investigates 
the continuing violation," National told 
CAB in an answer to Eastern’s earlier 
request for reconsideration of the 
Board’s finding that an NAL merger 
with Colonial would be in the public 
interest (Aviation Week June 28, p. 
12). 

At that time, the Board ordered a 
full investigation of EAL’s control of 
Colonial. 

Eastern’s petition for reconsideration 
included a request that the Board ad- 
vise EAL what it could do to prove 
it no longer holds control of Colonial. 
It was the premature control issue upon 
which President Eisenhower based his 
veto of the EAL-CAI merger approved 
by the Board (AvrATiON Week Mar. 8, 
P- 51). 

“Eastern's bullying tactics have gone 
far enough," National charged. "The 
CAB in its action in this case has put 
some teeth into its past pronouncements 
regarding violations of the Civil Aero- 
nautics Act. Eastern has no one to 
blame but itself.” 

National claimed "the Board, the 
examiner, bureau counsel, the Depart- 
ment of Justice and the President of 
the United States, sustained findings 
of illegal control by Eastern.” 

Third B-61 Squadron 

Tlie 11th Pilotless Bomber Squadron, 
third of its type, will be activated this 
summer and assigned to the Tactical 
Air Command’s Ninth Air Force at 


Orlando AFB, Fla. It will be equipped 
with Martin B-61 Matadors. 

One squadron was deployed to Ger- 
many in March, and the other now is 
completing operational training at 
Patrick AFB, Fla. 

Human Factors Study 
To Affect Douglas Jet 

Human factors studies by Douglas 
Aircraft Co. will have much to do with 
the appearance of the firm’s proposed 
jet transport, according to Frank C. 
Hale, a research engineer for the Santa 
Monica, Calif., aircraft manufacturer. 

One particular study has resulted in 
"completely new” seats for pilots and 
passengers. In the former, mechanical 
complications have ben reduced to a 
minimum while comfort and maneuver- 
ability have been improved, he reported. 
The completely redesigned passenger 
seat is capable of “fitting a greater per- 
centage of the population with a higher 
level of comfort.” 

► Full-Time Study— Hale's remarks were 
contained in a paper delivered before 
the recent annual summer meeting of 
the Institute of the Aeronautical Sci- 
ences, Los Angeles. In his talk, he said 
the human engineering group at Doug- 
las “is apparently the only full-time 
group in existence within the industry." 

He noted the company has con- 
ducted flight tests to determine pas- 
senger reactions to various window di- 
mensions from comfort and usage stand- 

► Altitude Lighting— Study projects 
now underway include utilization of 
direct and indirect lighting under con- 
ditions of high-altitude luminosity cov- 
ering both cabin and cockpit illumina- 
tion, together with effects on fabric 
colors and textures. 

Aero-sanitation also is under review, 
including problems of integral water 
supply and integral wastes disposal sys- 
tem. Airlines are being polled to de- 
termine accurate amounts of waste pro- 
duced as related to flight time, food, 
liquor consumption and diurnal varia- 

► Noise Mockup— In the acoustical field, 
a full-scale mockup is being used to 
determine various flight conditions rela- 
tive to noise production using as basic 
information material obtained from 
powerplant manufacturers and correla- 
tion of expected conditions to known 
factors in existing planes. 

Cabin decompressions of varying in- 
tensities, from a blown window to the 
largest hole that a plane could sustain 
and still provide operation and maneu- 
verability also are under review. 

Based on this information, require- 
ments for therapeutic and emergency 
oxygen supplies are being determined, 
as are necessary rates of descent. 
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Sweden Buys Hunter 
In $56-Million Deal 

(McGraw-Hill World News) 

Stockholm— The Swedish air force 
has purchased approximately $56 mil- 
lion worth of llawkcr Hunter Mk. 4 
swephving jet fighters to replace two 
wings of de Havilland Vampire jets, in 
sendee since 1946. 

The new planes are scheduled to be 
delivered over the next two years. Some 
140 Hunters reportedly arc involved in 
the transaction. 

Hawker Aircraft, Ltd., in a release 
from London, gave the amount of the 
order as S33.6 million, but informed 
industry sources place it closer to $56 
million. An observer close to the manu- 
facturer hinted to Aviation Week that 
the latter figure is more representative 
of the actual order but would not com- 
ment on the S22. 4-million difference in 
the two totals. 

The Swedish contract was confirmed 
less than 24 hours after announcement 
of an order by the Danish air force for 
Hunters amounting to $8.4 million. 

In addition to these contracts and 
those by the RAF for the new fighters, 
Holland and Belgium also will use the 
planes. 

The Swedish Hunters presumably 
will be powered by the Rolls-Royce 
R.A. 14 turbojet and are in the 750- 
mph. class. 

Guggenheim Awards 

The Daniel and Florence Guggen- 
heim Foundation has awarded eight 
fellowships for advanced study at 
Princeton University’s Guggenheim Jet 
Propulsion Center, providing grants of 


$1,200 to $2,000 a year plus tuition. 

The fellowships were granted on a 
basis of technical ability, leadership 
qualities and interest in rocket and jet 
propulsion fields. 

Awarded grants for 1954-55: Robert 
Hirschkron, Lynn, Mass.; Paul Lieber- 
rnan. New York; Sau-Hai Lam, New 
York; Dwight A. Mahaffy, Wichita 
Falls, Tex.; Maj. Edward S. Wilson, 
Xenia, Ohio; and Lt. Guy G. Wooten, 
Monterey, Calif. 

Washington Airport 
Plan Is Blocked 

Congress has put a tentative, but 
probably final, "no” on the Adminis- 
tration's plans for Washington National 

Developments are: 

• Legislation authorizing the incorpo- 
ration of the airport as a self-sustaining 
enterprise failed to pass the Senate by 
unanimous vote on the objection of 
Sen. Albert Gore. This seems to mean 
it is out for this session. 

• President Eisenhower submitted a 
budget request to operate the airport 
as a corporate enterprise. But. without 
the incorporation authorization, this 
means little. 

The proposal contemplated revenues 
of S2,268,000 from the airport and 
operating expenses of $2,857,000— or a 
net loss, including depreciation, of 
$589,000. Without depreciation, the 
operation would show a profit, the 
President said. 

The program included a $650,000 
capital improvement to provide facili- 
ties to handle increasing airline opera- 

• Meanwhile, Senate Interstate and 
Foreign Commerce Committee took up 



the matter of determining additional 
Washington airport facilities at the 
request of Sen. John Butler of Mary- 
land, whose delegation has fought for 
several years for the use of the Balti- 
more Friendship Airport as an alternate 
Washington terminal. 

Chairman John Bricker announced 
the investigation would start at the ad- 
journment of Congress and that these 
matters would be considered: the ex- 
tent of congestion at Washington Air- 
port; the estimated cost of proposed 
alternative sites; the possibility of con- 
solidating military operations in the 
Washington area; whether heliports 
should be developed and whether a 
separate airport for executive-type 
planes should be established. 

CAA to Operate AF 
Radar Traffic Centers 

Radar approach control centers will 
be operated bv Civil Aeronautics Ad- 
ministration at 18 Air Force bases to 
serve both military and civil traffic. 

An agreement with USAF provides 
that CAA will operate the surveillance 
radar units for approach control of all 
traffic in the vicinity, and Air Force will 
operate the precision approach radar for 
actual landings by military planes at the 
bases under IFR conditions. 

► USAF Equipment— A standard instal- 
lation consists of three surveillance and 
two precision approach radar scopes. 
USAF is providing the equipment. 

Only exception in the operating pat- 
tern is at Kirtland AFB. N. M„ where 
CAA will operate both the surveillance 
and precision approach radar. Kirtland 
is a joint military-civil field. 

► Expanding Network— One center al- 
ready is in operation at MacDill AFB, 
Fla., and the network will extend to 
McChord AFB. Wash., and Tinker 
AFB, Okla., during the current fiscal 

Other bases where the system will be 
put into operation after fiscal 1955 in- 
clude Barksdale AFB. La.; Hunter AFB. 
Ga.; Biggs AFB, Tex.; Bergstrom AFB. 
Tex.; Fairchild AFB, Wash.; Great 
Falls AFB, Mont.: Ladd AFB. Alaska: 
Brooklev AFB, Ala.; Connallv AFB. 
Tex.: Hill AFB, Utah; Wichita AFB. 
Kan.; Stewart AFB, N'. Y.: Kirtland 
AFB, N. M.; Davis-Monthan AFB, 
Ariz.: and Maxwell AFB, Ala. 

ICAO Contribution 

The United States is scheduled to 
finance 29.7% of the total $2,530,31 0 
cost of International Civil Aviation 
Organization for fiscal 1955. 

The U. S. contribution is set at 
$813,297. according to testimony before 
the Senate Foreign Relations Com- 
mittee. 
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BIRDS OF A FEATHER... 

The tcor/ds best airliners 
are bui/t in Am erica v 


CONSTELLATION 


LOCKHEED 


BOEING STRATOCRUISER 


lady for any national emergency. 
;er planes arc built, it will be done 




CONVAIR- 


No passenger planes out-perform those built in the U.S.A. 
Measured by accepted standards -dependability, speed, 
comfort, safety, economy of operation and maintenance - 
American-made air transports arc the backbone of world 
aviation. Almost every major airline in the world flics one 
or more types of U.S. passenger planes. 

In military aviation, too, America's airliners are serving 
is of c\ 


CONVAIR 






OHUNDRO 

I Southern Representative: C. P. Waggoner Co., 

I Box 1107 , Grand Prairie, Texas 


OMOHUNDRO MEANS "FIBREGLASS 

COMPONENTS" IN THE AIRCRAFT INDUSTRY 


Working on panel of C-130 vertical fin 


Model of Lockheed C-130 t urbo-prop medium transport 


OMOHUNDRO is today a name that bears a special and increas- 
ingly important significance in the rapid development of the aircraft 
industry. 

By entrusting to Omohundro the production of major components 
in many of the outstanding aircraft being built today, the aircraft 
industry has signified, in the most substantial manner, its endorse- 
ment of Omohundro standards for precision fabrication of fibreglass 
airplane parts. 

Our Engineering staff will be pleased to cooperate in the develop- 
ment and production, to Omohundro standards, of structural parts 
and non-structural components in fibreglass laminates. Contact Paul 
Omohundro Co., Box 696, Paramount, 

Calif. Phone : TOrrey 6-7001. 


Ladder is difficult to handle, costs valuable time. 

Ramp takes three passengers simultaneously. 



CAA Tests Reveal 
Evacuation Lessons 


(Editor's note: Passengers in an Slide stretches farther than ramp, reduces ladder time 51 % . 

American Airlines Convair 240 suffered 
minor burns as they escaped by ropes 
after the airliner crash-landed recently 
at Columbus. This points up the im- 
portance of nciv test results, reported 
here by Aviation Week.) 

Passengers in an airplane equipped 
with an evacuation slide at an exit door 
would have far better chance of survival 
in event of fire or crash today than 
those traveling in aircraft using other 
known methods, says Dr. Barry G. 

King, research executive of Civil Aero- 
nautics Administration's Medical Divi- 

In extensive tests conducted by Dr. 

King and his associates, in collaboration 
with the military services and airlines, 
they have determined: 

• Use of an escape slide instead of a 
ladder reduces the average individual 
time for descent to ground by about 
51%. A ramp that can be used by 
several persons simultaneously, similar 
to the one in the Convair 340, reduces 
this latter time by 86%. 

• The time required to go down and 
get out of the slide can be reduced by 
about 38% if the slide is held at the 
proper angle and height. 

• If the passenger is made to jump into 
the slide rather than permitted to sit 
on the floor and scoot into it, the time 
to get on to the slide is reduced about 
57%. 

• Time saving that can be achieved by 
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routing passengers so that all available 
exits are utilized fully is difficult to 
estimate. Analysis of motion picture 
records has shown periods during which 
individual exits were not used were long 
enough to permit the escape of three to 
six passengers. 

• Crew training in emergency excava- 
tion procedures is of paramount im- 
portance in escape time, because it is 
only through effective passenger han- 
dling procedures that the unnecessary 
time losses can be eliminated. 

In the most recent of the major 
evacuation studies conducted by Cor- 
nell Aeronuatical Laboratory for United 
Air Lines, it was found the crew ex- 
perience gained through eight succes- 
sive trials, enabled the crew to evacuate 
a plane load of passengers with no previ- 


ous experience in two-thirds the time 
required for the first trial. 

Major emphasis in training should be 
directed toward measures to be used in 
unanticipated crashes, Dr. King bc- 

• Provisions should be made to ensure 
the highest possible probability that 
crew members will survive the impact 
of a crash. 

Current knowledge is adequate to 
afford a high degree of protection for a 
cabin attendant, who has the major re- 
sponsibility for handling passengers— 
especially in unanticipated crashes. 
Might deck crews are more vulnerable, 
but they should be protected insofar as 
is possible. 

► Improving Model— One handicap to 
the slide method of evacuation. King 


points out is that as presently designed 
it requires two persons to hold either 
side to enable otner passengers to slide. 

N. ]., has developed a promts pc in- 
flatable chute slide that, wlien released, 
is self supporting. It requires no 
handling, and since it can be in- 
stantly inflated it is also quicker. 

"Lscape is possible even under fire 
conditions where rescurers holding the 
slide could not stand prolonged ex- 
posure to the heat,” says Dr. King. 
'Further, the time required for putting 
this device into use is only 7 see. as 
compared to ... 20 sec. required tor 
preparation of the hand-held slide.” 

t ogether with its bottled air supply, 
the prototype slide weighs less than 10 
lb. When packed ready to use, it is 
about 28 in. long. It was developed in 
18 months. But Air Cruisers claims 
this is not the final answer to the prob- 
lem and it will continue to improve its 

The prototype was designed for the 
DC-6, but production slides arc ex- 
pected to be developed for all types. 

► Ropes, Laddcrs-Civil Air Regulations 
provide that all aircraft having floor 
level exits six feet or more above the 
ground must be provided with some 
method of lowering passengers to the 
ground. Some airlines already have in- 
stalled the slide system; others still use 
ropes or ladders. 

Investigators have found that use of 
ropes and ladders in tests results in 
considerably more injuries to passen- 
gers than the slide method. In addition 
to being burned sliding down the rope, 
there is danger of piling up at the bot- 
tom in the haste of evacuation. 

Both rope and ladder methods also 
are difficult for aged passengers to 
handle. 

► Fire Tests-About 22% of U.S. 




JUMP speeds passenger escape by 57%. 


Slide evacuation time can be cut by three methods of escape . . . 


s 20% from sit-scoot line. 
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Eastern Air Lines 
Reduces Ignition 
Delayed Time 





Last fall Eastern Air Lines compared 
three months of operation using Sperry 
Engine Analyzers with the same three 
months of the previous year before the 
Analyzers were installed : 


■ Average number of ignition delays 
each month dropped from 9 to 6 — a 
reduction of 33%. 


■ Average delayed time dropped from 
654 minutes to 347 minutes per month 
—a saving of 5 hours, 7 minutes, or 47 % . 

■ Average number of defective units 
removed per month dropped from 97 
to 77— a reduction of 20% . 


efficient engine operation, it's easy to 
see why Eastern’s entire four-engine 
fleet is now being equipped with Sperry 
Engine Analyzers — and whv they've 
been specified for Eastern's twelve new 
Douglas DC-7s. 



These savings relate only to ignition- 
distributors, distributor fingers, ignition 
coils, ignition leads, magnetos and 
spark plugs. When you consider the | 
additional savings in fuel fro* ** * 


SPFRRY 
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and NEVER BEFORE has the 
A. W. HAYDON COMPANY been so 
proud of its contribution... 


In the never-ending conquest of the vast barriers of space 
and time, Douglas goes ever forward meeting every chal- 
lenge that men and machines must face. The newest 
— and brightest — star in the aviation firmament, the 
Douglas DC-7, is truly a miracle of the mastery of men 
over machines . . . and in this great work sixteen A. W. 
Haydon timing devices play an important part. 


We at A. W. Haydon take pride in our contribution 
toward bringing a mass of metal and machinery into 
integrated performance which meets Douglas nign 
standards. Integrated performance is bora of a multi- 
tude of small component parts, working in perfect 
mechanical and electrical coordination. The A. w. 
Haydon precision timing instruments are a vital part 
of this vast network. 

y/ A. W. Haydon Time Delay 
Relay is a very important 
component of the automa- 
tic prop feathering system. 

y/ A. W. Haydon Time Delay 
Relay times duration of 
prop feathering. 



y/ A. W. Haydon Repeat 
Cycle Timer is a vital part 
of the prop deicing equip- 
ment. 

y/ A. W. Haydon D.C. Timing 
Motors are used in the ca- 
bin pressurization systems. 


I scheduled domestic and international 
airline accidents duriilg the past three 
years involved Ere, according to Civil 
Aeronautics Board figures. Most severe 
of the fires, insofar as loss of life is 
concerned, occurred while the aircraft 
were on the ground, Dr. King says. 

Consideration in CAA tests must 
therefore be given, he says, to: 

• How long passengers can survive fire 
of the intensity occurring in crashes. 

• How fast is it possible to evacuate 
passengers with present equipment. 

National Advisory Committee for 
Aeronautics has determined from tests 
on the habitability of interior of air- 
planes that approximately 50 sec. would 
be available for escape in all but the 
most severe fires. However, in some 
cases, passengers must move away from 
burned fuselage skin in 7i sec. 

"Under the conditions of fires which 
existed in the NACA four experimental 
crashes and for the two fuselage fire 
tests, 90 to 163 sec. were available for 
escape in four of the trials, and 53 and 
65 sec. in the remaining two trials,” 
King says. “Some passengers would have 
been able to survive for from 93 to 257 
sec. in five of the six trials if they had 
happened to be in the right part of the 

"Thus in these intense fires, an es- 
cape time of 90 sec. would have been 
consistent with survival of all passengers 
in four cases and a few passengers in a 
fifth case.” 

► Useable Exits— From reports pre- 
pared by CAA on exit availability in 
235 air carrier accidents between 1948 
and 1951, he points out, indications are 
that forward exits and those over the 
wings are less likely to be useable than 
those aft of the wings. 

Escape through a window exit over 
the wing is difficult but can be accom- 
plished by most passengers. King’s tests 
reveal. Where windows are not over 
the wings, the advantage of footing is 
lost and a relatively long drop to the 
ground is involved when the airplane 
has its gear down. 

“Calculating theoretically possible 
escape times for a specific airplane, 
either current or projected, and a spe- 
cific accident,” says King, is to deter- 
mine the rates at which people can 
escape from aircraft to the ground 
through the number, types and loca- 
tions of available exits. 

“Purpose of the program of tests is 
to determine what the favorable and 
less favorable characteristics of exit 
arrangements are and to identify the 
specific causes of time losses due to 
passenger behavior or passenger han- 
dling procedures.” 

“Results of studies of exit charac- 
teristics are applicable for new air- 
planes. Those on time losses due to 
man are applicable for today’s airplanes 
and operation.” 
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BEARINGS 

for a "Pogo” Pilot 


Vertical take-off! Tailfirst landing! Fighter action! It’s the 
Navy’s newest— the Convair XFY-1 “pogo stick.” 

In its Allison T40 turbo-prop engine, some 80 New 
Departure ball bearings assure positive positioning of mov- 
ing parts. And in the hub mechanisms of the Curtiss-Wright 
Turbolectric propellers, New Departures carry heavy loads. 

Throughout defense and industry, you’ll find New 
Departure ball bearings ideal for countless applications. 
So whatever your bearing problem, talk with your New 
Departure engineer . . . now! 
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( ADVERTISEMENT ) 


Senate Group Blocks 
Action on CAA Study 

The $104,000 management study of 
Civil Aeronautics Administration made 
by Cresap, McCormick & Paget under 
a Commerce Department contract is 
not expected to result in significant or- 
ganizational changes in CAA during 
this new fiscal year. 

The study, not yet completed, in- 
volves “considerations of changes of 
major proportions with regard to the 
CAA and its functions,” according to 
CAA Administrator Fred Lee. 

Senate Appropriations Committee, 
however, has put brakes on CAA 
changes. 

In its report on the fiscal 1955 com- 
merce budget, the committee stated: 
“In view of the substantial adjustments 
being made during this fiscal year in 
the organizational structure of CAA. 
which have not been fully evaluated, 
and in view of the pending legislation 
before Congress involving the basic 
method of handling aviation safety 
matters, no further changes of a sub- 
stantial nature should be attempted 
at this time, or during fiscal year 1955, 
which involve in any way transfers of 
funds without clearance of the Senate 
and House Committees on Appropria- 

At hearings on the budget measure 
in April, Sen. Pat McCarran called the 
study “a complete waste of funds” and 
criticized Commerce for taking money 
appropriated for CAA to finance it. 

Civil Aircraft, Engine 
Sales Lag Behind ’53 

Shipments of civil aircraft during 
April increased over the previous month. 
Commerce Department reports, but still 
lagged behind April of 1953. 

In the first four months of 1954, 
shipments of completed aircraft totaled 
1,189, compared with 1,507 for the 
same period of last year. 

Value of planes shipped in April was 
$35.8 million, up from $23.2 million in 
March. Combined value for the Jan- 
uary-April period totaled $149 million, 
compared with $93.4 million for the 
first four months of 1954. 

One reason for this increase was a 
greater demand for planes with a ca- 
pacity of five or more passengers. Sales 
in this class for the first third of 1954 
accounted for 135 aircraft, up from 106 
for the same period of 1953. 

Aircraft engines shipped in April were 
worth $5.2 million, an increase of $5 
million over March. Total for the 
January-April period was $21.1 million, 
compared with $15.6 million for the 
first four months of 1953. 
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G-E jet service helps keep F-86D’s 

READY FOR CONTINENTAL DEFENSE 


G-E service engineering at U.S. Air Force Bases helps maintain high percentage 
of aircraft readiness by speeding engine maintenance 

General Electric jet service engineering has one 
all-important objective — to help G-E turbojet users 
get the highest possible utilization from their engines 
at all times. 

For example, take the 71st Fighter-Interceptor 
Squadron at Coraopolis AFB, an Air Defense 
Command Base near Pittsburgh. There G-E tech 
reps work with USAF maintenance personnel to 
maintain high availability of North American 
F-86D’s. 

Besides improving engine maintenance and over- 
haul procedures, the tech reps lower turbojet repair 
time-cycles by applying new and improved service 
techniquesdeveloped from G-Eoperating experience. 


General Electric jet service engineering in the 
Pittsburgh area is, of course, part of G.E.’s world- 
wide jet service program. G-E tech reps are stationed 
in Japan, Greenland, Germany, England, Puerto 
Rico, Alaska, Italy, Africa, and Korea. In the United 
States, jet representatives are available to airframe 
manufacturers, the Air Force, and the Navy from 

For further information on this program, contact 
a G-E Aircraft Specialist. He’ll be glad to tell you 
how G-E service engineering can go to work for 
your aircraft — today, or five years from now. 
Section 230-26, General Electric Company, Sche- 
nectady 5, N. Y. 


GENERAL 


ELECTRIC 




AERONAUTICAL ENGINEERING 




IN THE TUNNEL, model is prepared for supersonic tests. Buffeting from the passing 
shock during starting made maintenance of sharp leading edges a difficult problem. 


R III: NACA’s Non-Flying 


Trail-Blazer 

By David A. Anderton 



Reichenschmutz III was a great idea 
but it never flew. 

The little airplane with the big name 
was originally proposed as the third 
plane in the NACA's postwar high- 
speed research aircraft series. Its per- 
formance was estimated to be super- 
sonic, up toward the Mach 2 mark; 
it would have been propelled by a ram- 
jet engine which made up most of the 

But instead, the Douglas X-3 became 
the third plane in the research group, 
and so Reichenschmutz III is today only 
of academic interest. Its design was 
very advanced for its time. Even judged 
by today’s standards, it exhibits some 
unusual features. 

► Christening— When the R III was 
first planned, the aircraft industry was 
being flooded with captured German 
engineering data. Many of the U.S. 
designs then on drawing boards were 
being scrapped in the light of new 
knowledge on jet propulsion and high- 
speed aerodynamics. 

“It was so bad that we felt we didn’t 
have a chance of getting anywhere with 
any proposal that didn’t have some kind 
of a German name,” said an NACA 
scientist, "so for laughs, we called it 
Reichenschmutz, which means ‘dirty 

(This incident may have led to the 
often-repeated and completely erroneous 
story that the Bell X-l was a copy of 
a German research design. It is not 
too roundabout a path for a good story 

The only light side of the project was 
its name. NACA was faced with a 
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At Cessna Aircraft. . . 

“Cherry Rivets have proved dependable— 
save time and maintain highest quality” 


“At Cessna, - ’ says A. E. “Ozzie” 
Cherry Rivets throughout our com- 
to-reach places. In fact, we find that 

fabric-covered to all-metal models. 
Cherry Rivets have proved depend- 
able in ‘hard-to-get-to places.’” 

This service manager speaks from 
his many years of experience in origi- 
nal assembly and field service work 
in the aircraft industry. “For those 
blind spots in airplane assembly— on 
the cowl flap door hinges, on the door 

weights in the rudder tips, installing 
Z-sections between the skins of gas 
tank panels, on the windshield re- 

of a bucking bar— Cherry Rivets are 
an absolute necessity.” 

“we have a stock recommendation 

tors that our experience shows that 
Cherry's save time and maintain the 

diffitmlt'to^each/’ 1 " 01008 


Such enthusiastic and blanket ap- 
proval as this comes only to products 
of the finest quality. Townsend’s 
Cherry Rivets have long been per- 
forming a multitude of blind fasten- 
ing jobs for all segments of the air- 
craft industry. With many manufac- 
turers— like Cessna Aircraft Com- 
pany, Wichita, Kansas— they are a 
standard item in both original assem- 
bly and repair work. 

Here’s how Cherry Rivets work: 
they are installed by one man from 
one side of the work by a special gun 
which pulls the stem into the hollow 
shank, upsets the end on the blind 

fills ’the hole-all in a split second! 
Bucking is eliminated. 

Townsend, os "The Fastening Au- 
thority,” supplies more than 10,000 
types of fasteners and special eold- 

as Cherry Rivets. Townsend’s^m 
years of experience can lend the know- 

fastening need. Just call your nearest 
Townsend soles office today for more 
information on Cherry Blind Rivets. 


I general lack of any data on which to 
| predict performance or predicate a de- 
| sign for a supersonic ramjet aircrait 
5 The data they needed to get came fi- 
I nally from a three-part study of the 
I problem. 

I The first part involved a complete 
I analysis of a supersonic ramjet power- 
I plant; the second carried out the pre- 
I liminnry design of a possible airplane, 
I and the third part consisted of wind- 
I tunnel tests of the configuration. 

I Final report on the project was is- 
I sued in December 1945 as an advanced 
I confidential report (ACR No. L5L12) 

I and has only recently been declassified. 

II ►Three Conclusions— Summing up the 
] analytical and design work, the NACA 
I scientists reached three conclusions 
|| which were— and still are— fundamental 
| precepts in integral ramjet designs: 

| • Shape and aerodynamic characteris- 

I tics of suitable circular bodies housing 
supersonic ramjet systems are closely 
related to the internal operating con- 
ditions of the propulsion system. 

• Supersonic stability of slcdder bodies 
of revolution which admit air at the 
nose may be achieved with surfaces of 
reasonable area. 

! • Large power margins appear possible 
with ramjet propulsion for a supersonic 
airplane with a correctly designed body. 

The final configuration of R III was 
built around an integral ramjet power- 
plant with a 47-in. diameter at the 
burner section. Forward of this, the 
fuselage reduced to an inlet of about 
29 in. dia.; exhaust nozzle was about 
38 in. dia. Overall length was 34.5 ft. 
and wingspan was about 20 ft. 

The pilot compartment was built 
into a central strut; one of the few 
criticisms of the design could be di- 
rected here, because the cockpit’s maxi- 
mum width was only 18 in., tapering to 
about 16 in. around the pilot's buttocks. 

Wing area was specified at 68.5 sq. 
ft.; gross weight ready for towing off 
the runway was estimated at 2,500 lb. 
► Powerplant Design— Fundamentally 

the most simple of ramjet designs, the 
circular type with pilot inlet still pre- 
sents formidable complications in an- 
alysis and application. 

One of tne conditions imposed by 
NACA for simplicity was that the 
geometry of the engine would be fixed. 
It would be determined for the desired 
design conditions, and any other op- 
erating points for the airplane would 
have to be accepted as off-design points 
with attendant losses. 

They recognized these losses, though; 
one of the strong recommendations was 
for investigation of variable-geometry 
intakes and exhaust nozzles. 

The ramjet design calls for a normal 
shock stabilized just inside the pilot 
inlet, with subsonic diffusion behind 
the shock to a region just ahead of the 
constant-area burners. A center body 
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fairing leads into the vertical strut 
which houses the pilot. Aft of the com- 
bustion chamber, the area reduces again 
to a supersonic nozzle. 

Calculated thrust coefficients (de- 
fined as thrust divided by the product 
of dynamic pressure and nose inlet area) 
increase with altitude for constant flight 
Mach number up to the isothermal 
level, above which they remain con- 
stant. But as altitude increases, velocity 
and dynamic pressure both decrease for 
constant Mach number; the fall-off of 
pressure is so rapid that it overbalances 
the rising trend of the thrust coefficient. 
The net result is that absolute thrust 
decreases with altitude increase. 

► Airplane Design— Tliree basic consid- 
erations dictated the original design ap- 
proach to the R III: 

• Supersonic flight speed should be sus- 
tained for about three to five minutes. 

• Pilot and/or data recording equip- 
ment should be carried. 

• Small size and simplicity should be 

It was also decided that the airplane 
should fly definitely beyond the tran- 
sonic region, but that it should not be 
required to go much farther. Two rea- 
sons were cited: Fuel rate increases con- 
siderably with higher flight speeds, and 
high skin temperatures would be en- 
countered. 

Mach 1.4 was settled upon as the de- 
sign point. 

Simplicity meant that the ramjet 
would be used only for supersonic pro- 
pulsion, and that auxiliary power or 
means would be needed for takeoff, 
climb and transonic flight. The wing 
design would have to be capable of 
subsonic gliding flight and landing. 

This led to the suggestion that it 
might be possible to tow the loaded 
airplane off a runway and to altitude. 
Auxiliary rockets would accelerate the 
plane through the transonic region. 
Supersonic flight would be with ramjet 
power only, and after the short burst, 
the plane would glide subsonically to a 
landing. 

► Fuselage Layout— Maximum diameter 
of the fuselage was determined by the 
size of the minimum well to accommo- 
date a pilot. His chin was considered 
to come about tangent to the circular 
section, so that the size of external 
canopy would be minimized. 

The limited data available on super- 
sonic diffusers forced the NACA scien- 
tists to choose the better of two angles 
for the conical nose diffuser; their 
choice was a 3-deg. conical angle. The 
obstruction of the pilot’s well made 
this impractical and forced the external 
nose contour to a 6-deg. angle. 

With body size fixed, the body and 
other weights could be estimated. Wing 
area was determined by the requirement 
that the plane land at 100 mph. using 
an estimated lift coefficient of 0.9; 



You Get Economical, 
Quick, Secure Fastening 
Townsend Tapping Screws 


You enjoy the economy of quality 

screws. They arc made lo provide an 
easy method of securely fastening 

compositions with efficiency. 

The use of Townsend thread form- 

They are widely used in sheet metal, 
castings, and a variety of non-metal- 
lic materials. They may be removed 
and replaced without impairment of 

Townsend thread cutting screws 
have an off-center slot which pre- 
sents a true, sharp, thread-cutting 
face which acts as a tap when the 
screw is driven into an untapped hole. 
By cutting their own threads, these 


from vibration. There is no chance of 
size discrepancy between screw and 

Townsend lapping screws are avail- 
able in the types shown here in a 
variety of head styles with slotted or 
Phillips recessed and hex heads. They 
are but one group of the Townsend 
family of 10.000 types of standard 
and special fasteners and small parts 
used by^all industry to improve as- 
sembly and speed production. 

As representatives of “The Fasten- 
ing Authority" Townsend engineers 

cold forming to help solve your fast- 
ening problems. You can depend 
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subsequent experience with other air- 
planes has shown that both of these 
figures may have been optimistic. 

These weights were estimated for 
the design: 

• Empty weight, 1,450 lb. 

• Pilot weight, 150 lb. 

• Landing weight, 1,600 lb. 

• Fuel weight, 300 lb. 

• Initial supersonic flight weight, 1,900 

• Transonic rockets, 600 lb. 

• Tow-off weight. 2,500 lb. 

► Windtunnel Tests— NACA built a 
small model and tested it in "the Lang- 
ley model supersonic tunnel,” a blow- 
down type with a test section about 
8 in. square. This tunnel is a far cry 
from the number of high-Mach. con- 
tinuous-flow, variable-density tunnels 
now available less than 10 years later; 
but for those days it was a big deal. 

The tunnel was without a drier; con- 
siderable condensation appeared to 
varying degrees during the test runs and 
could not be corrected out in the test 

Drag data showed considerable 
scatter because of non-uniform stream 
pressure, turbulence introduced by con- 
densation, and the evaluation of in- 
ternal drag of the model. But careful 
checking with theory and some hard 
thinking convinced the NACA that the 
drag values for the body alone probably 
were within 10% of the correct values. 

The complete model with wings and 
tail was a different story, and the NACA 
says that the significance of those drag 
results was doubtful. 

Inaccuracies in model construction 
were blamed for some of the poor drag 
data; handling and buffeting during 
tunnel starting made maintenance of 
the model’s sharp leading edges a diffi- 
cult job. 

Even though the drag results were 
unsatisfactory, NACA believed that lift 
and moment data were significant. 

► Performance Estimates— Using a com- 
bination of test results and theory, total 
drag coefficients were calculated for the 
airplane design. On the basis of those 
figures, the performance was calculated. 

One example: For a Mach number 
of 1.45 at a flight altitude of 35,000 ft., 
the fuel consumption was 1.34 lb. per 
sec. This corresponds to a fuel economy 
of about 1.2 miles per gallon, a figure 
not too far removed from that obtained 
with high-horsepower contemporary 
automobiles with hydraulic transmis- 

► What Did They Learn?—' The airplane 
was never built or carried very far be- 
yond the analytical stage: but neverthe- 
less it furnished much valuable informa- 

It pointed out the lack of certain 
data and the need for making up the 
deficiency; it suggested the value of the 
ramjet engine for supersonic propul- 
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Steel that puts on a 
coat to take a bath 


r | 'HE plunger in an oil well pump works 
A thousands of I'cct underground where 

coat of gleaming chrome-plate — vital pro- 
tection against abrasive sand and grit and 
highly corrosive chemicals in the raw oil. 

One manufacturer was having trouble 
getting the chrome to stay on. One out 


of every four plungers had to be rejected. 
The trouble was minute surface defects 
in the steel he was using. 

Timken Company metallurgists were 
called in. They recommended a certain 
analysis of Timken seamless tubing that 
had the special qualities needed for this 


The Timken steel proved to be the 
answer to this problem. It took the chrome- 
plating perfectly witltou t a single rejection. 
Complete pumps rolled off the assembly 
line without costly production delays. 

The files at the Timken Company 
contain records of hundreds of problems 
like this, solved by Timken alloy steel. 
Next time you have a tough steel prob- 
lem, write The Timken Roller Bearing 
Company, Steel and Tube Division, Can- 
ton 6, Ohio. Cable address : "Timkosco”. 
Tapered Roller Bearings, Alloy Steel and 
Seamless Tubing, Removable Rock Bits. 



Fine Alloy 
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BARS, BILLETS, SEAMLESS TUBING 
AND GRAPHITIC TOOL STEEDS 


sion of manned aircraft. Specifically, 
the NAGA report had this to say about 
the configuration. 

"The successful operation of the 
supersonic ramjet system obviously de- 
pends in large measure on the develop- 
ment of low-pressure-loss burners for 
adding heat to relatively high-velocity 
air streams: burner research therefore 
appears to be urgently needed. The 
present analysis has indicated that effi- 
cient supersonic ramjet systems will 
generally require burners capable of op- 
erating with low fuel-air ratios. . . . 

"Efforts should be made to develop 
controllable-geometry diffusers that will 
permit approaches to isentropic com- 
pression over a wide range of entrance 
Mach number. . . . 

"Fundamental theoretical and experi- 
mental research should be carried out 
to determine the effects of boundary- 
layer and shock interaction on the 
aerodynamic characteristics of super- 
sonic bodies and lifting surfaces. . . . 

"Continued analyses of other possible 
configurations should be made with a 
view toward obtaining longer ranges.” 

As of today, the first three of these 
recommendations for research have 
been acted upon. Considerable work 
has been done both in NACA and in 
industry in connection with highspeed 
turbojet designs (Aviation Week June 
28, p. 30; July 12, p. 28) and missile 
layouts. 

The fourth suggestion-configuration 
choice for longer range for the ramjet 
-has not been neglected in this coun- 
try, with the exception of studies for 
man-carrying layouts. The only man- 
carrying ramjet-propelled airplanes now 
flying are in France, the work of Lcduc 
and his colleagues. 

Rcichenschmutz III never flew: but 
it left its mark on the design of aircraft 
and missiles that followed after. 


Transparent Molds 
Aid Casting Studies 

The fluid mechanics of casting proc- 
esses is being studied in the General 
Motors Research Laboratories with 
transparent models of molds. 

The project began when GM scien- 
tists wanted to cast test bars of uniform 
quality in the development of GMR- 
235, a high-temperature jet engine 
alloy invented by the company’s labora- 

They found that the quality of the 
test bars was not uniform, and the 
physical properties of the cast bars 
were not correctly indicated. 

Water is used with the cast-plastic 
transparent mold to simulate the metal- 
casting process. Highspeed photography 
slows the pouring action for subsequent 
analysis of the fluid flows, and show 




1 1 NEED A GOOD TEMPERATURE 
MONITORING SYSTEM . 


TAKE A LOOK AT 
THERMO ELECTRIC'S 


Thermo Electric's temperature monitoring system is composed of 
well-tested, standardized units. Each system consists of 4 basic 



SIGNAL LAMPS 

The signal lamps indicate the condition at each measuring point 
as it is scanned. The master measuring unit can be pre-set easily 
to operate signal lamps at the high or low point you want. If the 
temperature is normal, a green light flashes— but if the temperature 
passes the danger-point you set, a red light goes on and an audible 
alarm is sounded. The alarm can be silenced by pressing a button, 
but the red light stays on until temperature returns to normal. 
Different temperature monitoring systems can be built-up from 
standard units. Each Thermo Electric system can handle up to 
several hundred thermocouples (or resistance bulbs). Additional 
systems can be installed for greater capacity, or for high-speed 
scanning, or for monitoring various temperature points indepen- 
dently of one another. 

Interested? Write for Bulletin 70 — C 

Pyrometer* * Thermocouples • Protection Tubes • Quick-Coupling Connectors 
Thermocouple and Extension Wires • Resistance Bulbs • Connector Panels 


>: Ttiermo Electric Co.,9nc. 

SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA-THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


AVIATION WEEK, July 19, 1954 


LOCKHEED 

AIRCRAFT CORPORATION 

is located only 

8 MILES from 
ATLANTA 

GEORGIA- 
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Accidental detonation of the explosives used 
to separate instruments and warhead from 
the body of this V-2 rocket destroyed it on 
the firing stand. Rocket was Round 55, as- 
signed by the V-2 Upper Atmosphere Panel 
at the Naval research laboratory and set up 
for firing on June 14, 1951. Normal sepa- 
ration bv explosive destruction of four struc- 
tural members in the control compartment is 
made before re-entry into the atmosphere 


on the descending leg of the trajectory, at 
an altitude around 80 mi. Pieces produced 
arc unstable and have high drag, giving them 

ground and easing the recovery problem. 
Rocket was part of overall V-2 firing pro- 
gram conducted by General Electric's Proj- 

and scientific agencies. This picture has 
only recently been made available. 



up such factors as turbulence in the 
fluid, trapped air and uneven distribu- 
tion of the fluid. 

CM's conclusion: Such studies can 
point the way to vast improvement of 
casting quality. 

Scholarship Grants 
Set Up for Air Study 

Announcements of three grants for 
financial aid to student engineers have 
been made recently: 

• Minta Martin Aeronautical Student 
Fund, part of an original endowment 
of $250,000 given to the Institute of 
the Aeronautical Sciences in 1942 by 
Glenn L. Martin. Then earmarked for 
establishing an aeromcdical research 
laboratory, the fund has now been 
made available for other purposes, of 
which one is student aid. 

Administration of the earnings of the 
fund will be handled by an advisory 
board including Martin, i T. P. Wright, 


vice-president for research at Cornell 
University, and the president and di- 
rector of the Institute. 

• IAS Fellowship in Flight Test Engi- 
neering, given by an anonymous donor, 
to cover two years of graduate research 
work where an appropriate curriculum 
has been established. A Board of 
Award has been appointed, consisting of 
Dr. H. L. Dryden, NACA director, 
Roger W. Kahn of Grumman and 
S. Paul Johnston, IAS director. First 
recipient of the award is David G. 
Powell, 1954 Princeton graduate, who 
will return to Princeton for post-gradu- 
ate work after a summer working at 
Douglas-El Segundo. 

• I.arissa Stroukoff scholarships, estab- 
lished at Mississippi State College by 
Michael Stroukoff, president of Strouk- 
off Aircraft Corp. These scholarships 
are to be administered by the univer- 
sity's aerophysics department to en- 
courage originality in research-minded 
students of engineering, mathematics 
and the physical sciences. 
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• Our experienced .technical staff 
will help you determine what grade 
of cold finished bar would best help 
cut costs in your shop. Often, you 
can realize great savings by not over- 
buying quality . . . the best bar for 
the job is not necessarily the most 
expensive. 

The large, ready-to-deliver stocks 
in all our warehouses include a wide 
variety of types in the sizes and 
shapes most commonly used. These 
cold finished bars are produced un- 


u. 


der exacting quality control by the 
world’s foremost steel manufacturer 
—United States Steel. 

When you want the best in cold 
finished bars, combined with sound 
technical assistance and prompt de- 
livery, call your nearest U. S. Steel 
Supply warehouse. We carry: cold 
finished rounds, squares, hexagons, 
flats and precision shafting in all 
grades: cold finished screw stock, 
Bessemer rounds, "MX” high speed 
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WHERE HEAT IS IOOO+. . . IT’S ENDURO 


Enduro is made for flight. Jet aircraft flight. 
Where heat is intense. Republic Enduro 
S tainless and Heat-Resisting Steels stand up 
to temperatures that defeat less able metals. 
Enduro tailpipes, tail cones and afterburners 
take 1000° plus operating temperatures in 
stride. Never weakening; never losing dimen- 
sional stability. Enduro eats heat and loves it! 
There's more. Enduro resists heat-caused cor- 
rosion. Resists rust. Resists the effects of sea 
water atmospheres. Is easy to fabricate, even in 


the intricate shapes and convolutions today’s 
jet engines demand. 

Republic Enduro Stainless and Heat-Resisting 
Steels have licked many past aircraft problems, 
are destined to lick many future ones. Republic 
metallurgists are ready now to help you use 
Enduro to best advantage. Just ask: 

REPUBLIC STEEL CORPORATION 

Alloy Steel Division • Massillon, Ohio 

GENERAL OFFICES • CLEVELAND I, OHIO 

Export Department: Chrysler Building. New York 17. New York 



Other Republic Products include Carbon and Alloy Steels — Titanium — Pipe, Sheets, Strip, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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JET ROTOR FORGING is mounted on turntable (foreground! before immersion in tank 
(left, rear) for ultrasonic scanning. Electronic console is at right. 


Tape Guides Ultrasonic Inspector 

Allison gets first Sperry Simac tester for automatic 
assembly-line inspection of turbojet engine parts. 


Sperry Products, Inc., has devel- 
oped a new automatic, assembly-line 
inspection instrument that finds defects 
in metal engine and airframe compon- 
ents by beaming ultrasonic waves 
through the part. 

An offspring of Sperry's Reflecto- 
scope, the new non-destructive tester 
combines the principles of high-fre- 
quency-sound inspection and automatic 
programming of operations by means 
of punched tape. 

First of the new inspection measure- 
ment and control devices (Simac) has 
been tested and accepted at Sperry’s 
Danbury, Conn., plant by General 
Motors Corp.’s Allison Division for 
checking turbojet rotor forgings and 
other unfinished engine components. 

The instrument now is undergoing 
production-line tests at Allison’s Indian- 
apolis factory, where the quality con- 
trol department plans to use Simac on 
a 24-hr.-a-day basis. 

Cost of engineering and building the 
prototype totaled $300,000. Sperry offi- 
cials report. They say the device will 
be put on the commercial market soon 
at a yet-undetennined price or made 
available for lease. 

The Simac installation is made up 
of these units: 

• Setup table. Each engine or airframe 
part is pre-positioned on a portable 
turntable by a system of set screws and 
indicators, assuring proper alignment 
of the test piece during examination. 

• Scanning machine. The turntable is 


mounted in a water-filled tank that im- 
merses the part and the scanning head, 
a quartz crystal transducer capable of 
transmitting 5 million vibrations per 
second through the piece undergoing 
inspection. Water serves as an efficient 
conductor of ultrasonic waves between 
the search unit and the test piece. 

The scanner and its electronically 
controlled motor arc supported over the 
bank on a horizontally moving carriage. 
The search head is pivoted to a second 
smaller carriage that moves vertically, 
allowing the test part to be completely 
checked in an automatic sequence of 
horizontal, vertical and angular posi- 
tions as the turntable rotates. 

• Recorder. All defects, indicated by 
echo signals, are recorded bv a rotating 
table that holds a 28-in.-diamcter paper 
chart, a pen and its positioner. 

• Control cabinet. This unit, described 
by Sperry as the “heart" of the installa- 
tion. houses all electronic components 
for operating the positioning devices. 
It also coordinates these actions through 
a punched tape that controls a servo- 
motor, which seeks out one of a possi- 
ble 4,096 positions. 

• Electronic console. The operator con- 
trols the scanner manually or starts 
automatic tests from this operations 
center. He observes the complete test 
or any critical part of it visually on the 
face of a cathode-ray tube that displays 
all ultrasonic echo signals. The con- 
sole incorporates a Refleetoscope as a 
basic part of the system. 


Sperry engineers say Simac will test 
Allison's jet rotor forgings thoroughly 
in 15 min. For larger parts, the ma- 
chine can be programmed by tape for 
two hours of continuous and automatic 
control. 

The ultrasonic waves are harmless 
to both the test piece and the Simac 
operator, the company reports. 

Sperry Products, Inc., Danbury, 


PRODUCTION BRIEFING 


► Continental Motors Coqj. has acti- 
vated a New Products Division at 8647 
Lyndon Ave., Detroit, Mich., to handle 
research and development projects. Lt. 
Gen. Doyle O. Hickey (USA. Ret.) 
has been named manager of the divi- 
sion as well as executive vice president 
of the company. 

► Link Aeronautical Corp., Endicott, 
N. Y., has purchased design, manufac- 
turing and sales rights to Lockheed Air- 
craft Service's modification of the 
Grumman Widgeon business plane to 
take 260-hp. Lycoming engines in place 
of the normal 200-lip. Rangers. Link 
also received parts fabrication tooling 
and a complete inventory of Widgeon 
conversion kits. 

► Lycoming Division of Avco Mfg. 
Corp., Stratford, Conn., has received 
an AF contract for Wright-designed 
R1300 piston engines. Initial order 
totals $2.5 million. 

► Solar Aircraft Co., San Diego, Calif., 
has received a “large order” from Lock- 
heed Aircraft Corp. for Mars gas-tur- 
binc powered generator sets to be used 
on USAF transport Super Constella- 
tions. The initial Lockheed order, 
plus anticipated additional contracts for 
spares, will total about $1 million. 
Other Solar news: firm lias opened a 
European branch office in London, 
England, which will handle manufac- 
turing licenses for Solar products abroad 
and arrange licenses for promising 
British products in the USA. 

► Fletcher Aviation Corp., Pasadena. 
Calif., has developed a highspeed Heli- 
arc automatic welding machine, the 
Flectron. which is stated to emit no 
disturbing radiation to interfere with 
nearby radio and television sets. 
Fletcher is expanding its space with a 
new 116,000-sq. ft. plant at Rosemead 
Airport, adjoining Pasadena. 

► Allegheny Ludlum Steel Corp. has 
expanded facilities at its Femdale (De- 
troit suburb) plant which makes the 
company an integrated prime producer 
of cemented carbides for tool and die 
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For many years Hecker has 

planning and tool designing. 
Our large expert staff is pre- 
pared to serve your company 
either in your plant or in our 
own. We invite your inquiries 
and will be pleased to send 
further information. 

Designers and Builders 
Tools • Jigs • Fixtures • Special Machinery 

Manufacturers of Machined Metal Parts 
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applications. Floor space at the plant 
has been increased by 100% and the 
linn is now making all its own carbide 
powder. 

► Cooper Alloy Foundry Co., Hillside, 
N. J.. has expanded capacity for ELC- 
grade extra-low-carbon stainless steel by 
more than six tons of melted metal 
daily. 

► Ecco Production Co., a wholly owned 



TEMPLATE (upper left) on grinder. 


New Template Simplifies, 
Speeds Angle Grinding 

A new template simplifies and speeds 
relief angle grinding on forming tools 
by eliminating the need for distorted 
attachments, projection drawings and 
calculations to retain the true form of 
a cutting edge, according to Niles- 
Bcmcnt Co.'s Pratt & Whitney Divi- 

Thc manufacturer says its Series 
R Diaform wheel forming attachment 
operates this way: 

• Template is mounted on a carrier 
with graduated scales and tilted to the 
angle of both the end relief and top 
rake. The carrier also is swiveled out 
to the desired angle of side relief. 

• Tile grinding wheel is form-trued by 
guiding the tracing bar over the tem- 
plate’s profile. 

• Pantograph mechanism transmits the 
tracer’s path to the truing diamonds 
at a fivc-to-one or 10-to-one reduction 

Pratt & Whitney Division, Niles- 
Bement-Pond Co., West Hartford 1, 
Conn. 

Portable Power Supply 
For Preflight Testing 

Heavy-duty ground power supply for 
preflight testing or portable require- 
ments is rated at 40 kva., 0.75 power 
factor, with 100% overload capacity. 

The manufacturer claims a novel fea- 
ture is use of a small 400-cycle induc- 


subsidiary of Electronic Engineering 
Co., has been formally incorporated 
to manufacture electronic plug-in cir- 
cuits, ruggedized electronic counters and 
other products. 

► Boyar-Schultz Corp., maker of ma- 
chine tools, grinders and special ma- 
chinery, is completing a building at 
2000 25th Avc.. Broadview, 111., which 
will provide 71,000 sq. ft. of area, a 
30% increase over its present quarters. 


tor alternator as an exciter, and elec- 
tronic unit which senses 40-kva. output 
and regulates the inductor alternator ac- 
cordingly. This is said to provide 0.1- 
second no-load to full-load recovery 
time; less than 10% voltage overshoot; 
and freedom from maintenance, as a 
result of elimination of rotating coils, 
slip rings, brushes, springs, etc., in the 
inductor alternator. 

Frequency of the 40-kva. alternator is 
400 cps. plus or minus 10%, no load 
to full load: maximum harmonic con- 
tent is less than 2%: 3-phase output is 
120/20S v.; supplv operates from anv 
220/440-v. 3-phase main. 

The portable ground power supply 
is mounted on pneumatic rubber 
wheels. It is equipped with an input 
cable, two output cables, frequency 
and voltage protective relays and a 
full set of instruments and controls 
mounted in a panel. 

American Electric Motors, Inc., 4811 
Telegraph Road. Los Angeles 22, Calif. 



STOP attachment for turret lathes. 


Precision Lathe Stop Holds 
Dimensions to .001 In. 

New stop attachment for turret 
lathes is guaranteed to hold to .001 
in. on any lateral dimension from face 
off to steps and grooves. It is said to 
assure faster setups, save time between 
shifts, and to be exceptionally fast and 
accurate on rework. 

The stop attaches easily to the mas- 
ter stop of Warner Swasey, Gisholt, 
J&L and other turret lathes having 
multiple stop roll. It is made of 
chrome-plated, case-hardened steel. It 


NEW AVIATION PRODUCTS 


AVIATION WEEK, July 19, 1954 


Announcement 

THE CONNECTICUT HARD RUBBER COMPANY 
IS PROUD TO ANNOUNCE COMMERCIAL 
PRODUCTION OF ITS NEWEST DEVELOPMENT... 

HIGH STRENGTH, HIGH TEAR RESISTANCE 

SILICONE RUBBER 



Silicone Rubber now comes of age! 

Cohrlastic HT combines the mechanical properties associated 
with other synthetic rubbers with the excellent temperature and electrical 
characteristics of the silicones. 

This development, made by our chemists and engineers, is so 
outstanding that many users of rubber will wish to investigate its applica- 
tion to their specific problems. The properties now available in COHRIastic 
HT are: 

HIGH TENSILE STRENGTH — Up to 2,000 pounds 

HIGH TEAR RESISTANCE —equal to most rubber compounds 

HIGH ELONGATION —up to SOO percent 

EXTREME LOW TEMPERATURE RESISTANCE 

RESISTANCE TO MANY CHEMICALS AND SOLUTIONS 

EXCELLENT ELECTRICAL PROPERTIES 

EXCELLENT OZONE AND OXIDATION RESISTANCE 

FURTHER DETAILS ON REQUEST - WRITE TO 

Cmmsticut 

HARD RUBBER COMPANY 
414 EAST STREET, NEW HAVEN, CONNECTICUT 







is spring-loaded, and tends to kick off 
power and hand feed into readable 
dimensions. It will repeat consistently 
to high accuracy. Length is 4i in. 

Manufacturer is seeking dealers to 
handle nationwide distribution. 

One Thousandth Stop Co., P. O. 
Box 2217, Van Nuys, Calif. 


ALSO ON THE MARKET 


Knurl-Tite nut driver tightens or loos- 
ens knurled nuts without scratching or 
marring finish of panels or fixtures. 
Knurled nut is slipped into collet-type 
pressure jaws. A quarter-turn of the 
handle grips nut tightly. Reverse turn 
loosens the grip. Three models arc 
available: KR-37, basic sizc-S-in. nut, 
S3.2 5; KR-50. Tin. nut, S3.25: KR-62, 
i-in. nut, S3. 50.— Chase Manufacturing 
Co., 5008 W. Jefferson Blvd.. Los An- 
geles 6, Calif. 

Miniature planetary gear reducers have 
continuous long-term output torque 
ranges of up to 1.000 in. oz.. or con- 
siderable more for short periods of 
time. These precision specd-to-torque 
converters come in integral package 
1} in. in diameter. Length depends oil 
speed reduction ratio. They arc suit- 
able for operation under extremes of 
environmental conditions.— Globe In- 
dustries, Inc.. 1784 Stanlev Avc., Dav- 
ton 4, Ohio. 



Computes Angles Fast 

Rapid and accurate measurement of all 
angles through the 360-dcg. range with a 
vernier reading to 5 minutes of arc is stated 
to Ire possible, using this new angular meas- 
uring chart designed for optical comparators. 
The gage protractor chart is adaptable to all 
types of projectors not equipped with pro- 
tractor screens or rotary tables. Of unbreak- 
able satin finish plastic, the chart is not 
affected by moisture or temperature changes. 
Available from George Sclicrr Optical Tools. 
Inc., 200 Lafayette St., New York 12. N. Y. 
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AIRBORNE POWER SUPPLY 

IX u. S A70 Vy° O 343 1 -BS 

® 3431 -CS 

Ripple: 2.54b maximum 0 3446-AS 


What FORM FACTOR 

do you want for 

your DC POWER? 


ONE specification— 
THREE packages! 

HERE is a striking example of how Federal engineers can 
modify standard units to fit your form factor requirements 
... to provide the same output and performance in a differ- 
ent package! 

No. 1 is Model 3431-BS Airborne Power Supply, deliver- 
ing 100 amp., 24 to 31 VDC, full load to no load; input, 195 
to 210 VAC, 380 to 420 cy, 3-phase; ripple, 2.5% max. 

Then, without varying the electrical characteristics, the 
same unit was redesigned as No. 2-Model 3431-CS-to solve 
a difficult problem of mounting and control requirements. 

Once more, another complete change in physical design— 
but still the same components and characteristics. Now it’s 
No. 3— Model 3446-AS— adapted to fit specific space require- 
ments while meeting Spec. M1L-P-7212 for use by the U. S. 
Air Force. 

Other form factors — for any field — could easily be pro- 
duced from the original specification! 


Design Problems Solved Every Day 

Federal engineers design completely new power 
supplies. They modijy standard units. In fact, 
meeting any specification is the foundation of 
their work ... to carry out your ideas ... to fulfill 
your requirements. 

Special Facilities Help You 
Federal engineering and production facilities are 
thoroughly equipped to undertake a wide variety 
of power supply projects ... to conduct tests un- 
der special service conditions ... to provide strict 
production and quality control. A staff with years 
of experience in every field of applied science 
mans these facilities. All this adds up to one de- 
pendable source for any number of dependable 
DC conversion units designed to do what you need. 

Got a Power Problem . . . Need Data? 
Federal wants to help you solve your problems, 
quickly and efficiently. Just call or send the details 
to our "Application Engineering Department.” 
Federal also offers free helpful literature on Power 
Supplies, Selenium Rectifiers, Cables for all pur- 
poses, and other electronic components. J ust write 
to Dept. E-7110. 


Here's evidence of Federal's Design Flexibility: 


Designing and building dependable DC power into 
specified size and space is a Federal specially for: 

• AIRCRAFT • MARINE • RAILROAD 
• AUTOMOTIVE • PRODUCTION 
• LABORATORY • TEST EQUIPMENT 
To meet unusual and exacting electrical characteris- 
tics . . . varying physical requirements of shape, size 
and weight . . . special placement of component parts 
. . . environmental and other conditions of service. 


m Federal Telephone and Radio Company 


<3^7 COMPONENTS DIVISION 


of INTERNATIONAL TELEPHONE AN0 TELEGRAPH CORPORATION 
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Whatever the job... PeRMACeiTAPe 



IT'S RESTFULLY QUIET IN THE LUXURIOUS DOUGLAS DC 7 ... AS PLEASANT AS A QUIET EVENING AT HOME . . . 



In our complete line, there's a self-sticking tope for every job . . . write Permacel Tape Corporation, New Brunswick, N. J. 
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Turbulence Downed DC-6 in Gulf 
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INVESTIGATION. PART I— GENERAL 
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Early in this search there were false 



GEAR DRIVES for . 
SPACE STATION 


11 . 

w » v”,: 
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Planctaru drive for interplanetary travel ? 



planetary travel 
lat Western Gear 
d manufacturing 




:ed the growth of flight 
ning and building me- 
ver transmission drives 
Is of equipment opera- 
. We believe we have 


accessory drives than any similar company, for 
there is scarcely an aircraft today that does not 
have one or more Western Gear products aboard. 
HERE’S WHAT THIS MEANS TO YOU: All problems of 
transmitting motion or torque aboard any type 
of airborne craft can be completely entrusted to 
Western Gear Works' engineers with full assur- 

efficient design at a proper price. Why not avail 
yourself now of this unusually complete service? 





T Mint's behind 

the . Broken Records ? 


They're coming so fast now they hardly make news. Records are 
made for speed, height, capacity — then smashed in short 
time by another newer, bigger commercial airliner. Back of these 
broken records is brute power — developed by ever greater, 
better engines . . . engines that must be protected against damaging 
heat and friction. Sinclair is proud of the part its Aircraft 
Oil plays in protecting these engines. Today, more than 45% 
of the oil used by major scheduled airlines in the U. S. is 
supplied by Sinclair . . . Proof positive of dependability. 


SINCLAIR AIRCRAFT OILS 


'BOMBS AWAY 


■ story „r an R.A.F. bomber 


On 

Solving a 
Pressing 
Problem . . . 


Production is now well under way on the Avro Vulcan bomber. Behind this 
imazingly rapid production lies a story of foresight and resources, of which the 
cr form a fractional but telling example. 


“ Pressing Problem 
Long before any order for Vulcans was placed Avro had so equipped their 
Press Shop that it was the most modern and efficient in the whole British 
aircraft industry. It has now, amongst many others, a 750 ton British Clearinj 


ss (shown here) . 
and a 2,000 ton Hydraulic press . 
mechanical pres 


pedal deep drawing press . . 


rapid largc-seale manufacture of hundreds of componci 


for tl 

go into the make-up of a modern 
typical of the courageous spirit wl 
is one of the chief reasons why Avro 
with unsurpassed production hustle 

tile four-jet delta Avro Vulcan. 


craft. Capital expenditure on this scale is 
1 lies behind the Avro organisation anti 

This will hasten the day when tile R.A.F. 
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employed in this operation. Except for one 
small part of the rudder leading edge, no 
portion of the major missing units was 

All of the recovered parts were trans- 
ported to Brooklcy AFB at Mobile where 
arrangements had been made to "recon- 
struct" the wreckage. The structure was 
carefully laid out in its relative form and 
the relationship of the different fractures 
with one another was carefully studied. The 
three powcrplants were tom down and the 
internal working parts were examined for 
evidence of failure. 

INVESTIGATION 
PART II-WRECKAGE 

Early in the investigation, it was believed 
that the corrosion problem would be severe. 
For this reason, arrangements were made to 
wash all wreckage with fresh water as soon 
as it was recovered from the Gulf. In addi- 
tion, all important structural parts were 
carefully examined by technicians soon after 
they were recovered.' As it developed, the 
anticipated corrosion problem did not ma- 
terialize except for the magnesium engine 
parts, landing gear wheels, etc. 

Examination of the three recovered power- 
plants (Nos. 1 , 3 and -1) indicated that there 
had been no operational failure of these 
engines or propellers. There was no evi- 
dence of fire in, or in the general proximity 
of, the powcrplants prior or subsequent to 
impact. The positions of No. 1 and No. 4 
propeller blades at impact were 30° and 
32°, respecb'vclv, where the No. 3 blade 
position was 53°. The No. 1 and No. 4 
propeller blades were damaged in a similar 
manner, i.e., one blade broken, one blade 
bent and one blade only slightly damaged. 
On the No. 3 propeller, two of the blades 
were bent forward and one was bent aft 
slightly. The No. 3 and No. 4 engines had 
sustained severe impact damage on their 
lower cylinders, while the No. 1 engine had 
sustained similar damage but on the upper 
cylinders. 

As indicated, the right wing and fuselage 
parts were all found in the main wreckage 
area. Severe water impact forces had dis- 
integrated the right wing and fuselage into 
numerous small sections. The general con- 
dition of this wreckage indicated that the 
right wing and fuselage unit had contracted 
the water in a relatively flat attitude with 
no appreciable forward motion. The upper 
portions of the nacelles and fuselage includ- 
ing the cockpit area all retained their gen- 
eral contours. 

In general, direct water impact damage 
was eonfined to the lower sides of these two 
components, and the force application ap- 
peared to be predominantly in an upward 
direction, with very little, if anv. indication 
of aft force application. The right flap 
and aileron were recovered, and these units 
were similarly damaged on their under 
surfaces. Since the tail section was not 
recovered, the fuselage material in the 
area of the separab'on of Fuselage Station 
938 was carcfullv examined for evidence 
of a progressive tvoe failure, but no such 
evidence was found. The fractures in this 
area all appeared to have resulted from the 
applicabon of stah’c tync forces and no 
consistent direcb'onal pattern was apparent. 

All of the left wing parts recovered wen- 
found in the second wreckage area located 
2,100 ft. from the main wreckage. A large 


Trouble-Free 400 Cycle* Power Supplies 



subject 


FEATURES-Low Harmonic Content, Compact 
Design, Quiet Operation, High Power Factor. 


won ShaffMaloi- 




The Alternator 
with 

No Wear 
Points! 

This is the complete rotat- 
ing member of an American 
Electric Inductor Alternator 


with American Electric 


Inducier 

Alternators 


. . in windings, slip rings, l 
springs or other working parts. But here's 
an alternator with NO WEAR POINTS 
other than two ball bearings! Even these 
are grease-sealed; lubricated for life. 

With American Electric’s exclusive Inductor 
Alternator design you can forget mainte- 
nance, forget trouble! Write for details and 
power ratings. 

°Also available in other fixed frequencij ranges 


JOE DAVIDSON A ASSOCIATES. L 
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TOO CAN REIT oW DEPENDABLE PERFORMANCE 

PESCIP"MUMPS> liSS "Vf^r s,,ti 

FOR THISI ADVANIAO# LESS MAINTENANCE 


Aircraft engineers and operators know from ex- 
perience that they can rely on PESCO “Pressure- 
Loaded" PUMPS for continuous “new pump" 
performance and operating dependability over a 
wide range of temperatures. These PESCO pump 
characteristics are the result of many years ex- 
perience devoted exclusively to the development 
of fuel, air, and hydraulic pumps, hydraulic and 
electric motors, and accessory units. 

The Pesco policy of continuous research and 
development, plus Pesco’s complete facilities for 
advanced engineering, high-precision production 
and thorough testing all contribute to provide 
the one best product for your specific application. 

These facilities are available for your im- 
mediate use. Simply call or write the Home Office, 
Bedford, Ohio. 




Save V3 of your 
Wire Twisting Costs 

with ROBINSON 
WIRE TWISTERS 

Manufacturers, sub-assembly 
plants, airlines, military bases, 
research, and overhaul organiza- 
tions all over the world are now 
safety wiring 3 engines, with the 
split-second whirling action of the 
Robinson Wire Twister, in the 
time required for one by any other 
method. Savings up to $140 per 
engine are enough to pay for 8 
twisters. 3-tools-in-l : pliers, cut- 
ters, twister. 12" and 9" length. 
$19.50 ea.— $18.50 ea. in doz. 
FOB Sacramento. Unconditionally 
guaranteed. Write for details. 

RALPH C. ROBINSON GO. 

Box 494-427 

North Sacramento 15, Calif. 


"ONE MILLION MILES-SAFELY with 
AIRWORK OVERHAULED ENGINES" 

says International Harvester's Chief Pilots 
W. R. Dotter and Raoul Castro 



The IH fleet averages nearly 


200,000 miles a year on 
Airwork engines— and stays 
100% available for service. 



Millville, New Jersey \^ y 


NEW VORK MIAMI WASHINGTON 


but an examination of these parts disclosed 
no significant evidence. 

No evidence of fatigue failure was found 
in any of the numerous fractures examined. 
All of the fractures were of the general 
“static type” as distinct from the fatigue 

No evidence of fire damage or com- 
bustible explosion damage was found on 
any of the recovered wreckage, 'lhe wreck- 
age was examined for indications of light- 
ning damage but none was found. 

INVESTIGATION 

l’ART III— WEATHER EXPERIENCED 
BY NATIONAL FLIGHT NO. 917 

The captain of Flight 917 testified that 
when he was approaching New Orleans (be- 
tween NA-1 and New Orleans) at his as- 
signed cruising altitude of 4,500 ft., he 
experienced severe turbulence, coupled with 
heavy rain and heavy hail. He also testi- 
fied that the aircraft's instrument panel 
intermittently shook so violently that the 
flight instruments were difficult to read. 

Another indication of the severe and 
abnormal weather is found in his statement 
that the turbulence was not of the violent 
updraft and downdraft type usually asso- 
ciated with well-developed thunderstorms. 
Rather, the gusts seemed to be more 
lateral; the captain stated, "The rudder was 
forced back and forth without changing 
direction of flight." He also stated that 
most of the passengers became airsick 
and ". . . we had more of a twisting whirl- 
ing motion, too, which caused the airplane 
to shake and shudder from one side to an- 
other which is unusual in a normal thunder- 
storm." There was very little lightning 
and altitude was controlled within 1,000 ft. 

This captain also testified that shortly 
before he reached the worst of the weather, 
lie discovered by radio fix that he was 
approximately 40 miles to the right of his 
course. Extreme changes in heading were 
necessary to get back on the course, and 
Subsequent computation shows that the 
unusual and unexpected wind that he en- 
countered must have been from a general 
southerly direction and in the order of 
100 mph. This drift occurred in the 
vicinity of NA-1. 

Despite the highly unusual weather con- 
ditions as described by the captain of 
Flight 917, he reported to his company 
only "extreme" turbulence, and later, 
“severe" turbulence between NA-1 and New 
Orleans. The lost flight therefore received 
onlv the information that there was severe 
turbulence at all altitudes. 

At New Orleans the captain of Flight 
917 had the aircraft inspected for possible 
damage caused by turbulence induced 
stresses or hail. None was found. 

INVESTIGATION 
PART IV— WITNESSES 

Early in the investigation it was believed 
that Flight 470 was lost in the Gulf of 
Mexico not far from the mouth of Mobile 
Bay. Accordingly, statements were taken 
from a considerable number of persons in 
that area. There arc 18 witness locations; 
at several of these there was more than one 
witness. A tanker was at anchor approxi- 
mately a mile south of the mouth of Mobile 
Bay because of tile heavy w-cather; state- 
ments were taken from 12 of its crew. 


Of this large number of persons, 10 
stated that they heard a low-flying airplane. 
One of the 10, a woman, testified as to 
actually seeing an aircraft at low altitude, 
but could not identify it as to type. She 
believed that it was traveling from the 
northeast toward the southwest. The ma- 
jority of the 10 persons who claim to have 
heard an airplane believe that it was travel- 
ing from a generally northeast direction to- 
wards the southwest. 

The consensus of this witness evidence 
is that at or about 1710, the time of the 
accident, weather conditions were at their 
worst, l he wind has been variously esti- 
mated as from 50 to 100 mph. A lighthouse 
keeper at the mouth of Mobile Bay, accns- 
lomed to reporting weather conditions, 
stated that the wind reached “whole gale 
force," which by definition could mean up 
to 75 mph. There is some diversity of 
testimony as to wind direction but the ma- 
jority opinion is that it changed from 
easterly to westerly at about 1710. 

There is no uniformity of opinion as to 
lhe intensity of rain in the area. Most of 
lhe witnesses state that it was “heavy,” 
while others, a relatively short distance 
away, claim that there was little or no rain. 
None of the witnesses saw- any hail. 

One witness who was on the tanker 
thought that the wind was about 100 
mph., and stated that the visibility was so 
poor that he could barely sec half of the 
ship's length (about 250 ft.). This witness 
is one of the 10 who claim to have heard an 
airplane, and he believed it to be so low 
that he thought it might strike the vessel. 

There is no uniformity of opinion rela- 
tive to the amount of lightning and thunder. 
Some witnesses stated that both were heavy 
and frequent, while others declined knowl- 



Copter in a 'Cage' 


A Kaman HTK-1 copter, with lights 
mounted on the tips of one of its inter- 
meshing rotors, produces a striking photo 
pattern as it climbs at night. Kaman is 
testing copter lighting systems for Navy 
BuAcr as possible aids for identification 
and formation flying. Finn's photographer 
left his camera shutter open as the HTK-1 
climbed vertically, fired a flash bulb as the 
craft got part way up to register it on his 
film. Heavy lines at bottom of the “cage" 
registered while copter hovered. 


AVIATION WEEK, July 19, 1954 



SAVED... 

66%% in cost, 
75% in time— 
because 


RADIOGRAPHY proved welds sound 


Cracks showed up in the shell of this stain- 
less steel sphere. A new one would cost plenty — 
take priceless time. 

But since radiography could prove welds sound 
and in conformance with code, stainless patches 
were welded in. The sphere went back to work in 
one fourth the time and at one third the cost of a 


Radiography- 

another important function of photography 


new replacement. This is the way radiography 
helps extend the use of welding and widen oppor- 
tunities for welders. 

Wouldn’t you like to know how it can help you 
increase your business? Get in touch with your 
x-ray dealer and talk it over. 
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Putting the finger 
on unseen aircraft 


Unlimited flight and more effective airborne weapons must come 
from more intelligent airborne systems . . . Air Arm systems. 

Typical of such “intelligence” is an Air Arm Defensive (radar con- 
trolled turret) system. During “lock-on", its gun dispersion pattern 
is superior to patterns obtained with the turret anchored and radar 
inoperative. Automatic lock-on and search-while-track capabilities for 
radar; radar-autopilot tie-in and automatic low visibility approach, 
are other Air Arm solutions to automatic flight. Already in final flight 
test stages, they typify the “intelligence” bridging the gap between 
man and his machine. 

Designing and building this “intelligence” is Air Arm’s business. 
A great variety of products and developments — backed by complete 
engineering, test and production facilities — are daily finding new ways 
to meet specific airborne requirements. 

The ability of Air Arm to combine the most advanced electronic 
and mechanical state-of-the-art with the greatest measure of reliability 
is a key to bringing tomorrow’s aircraft . . . One Step Closer, j.91020 


Find out how Air Arm is 
"Advancing Automatic Flight” 

The complete story on how Air Arm serves 
the Armed Forces and aviation industry has 
been put into a new book. Ask your 
Westinghouse salesman or write for B-6372. 
Westinghouse Electric Corporation, 3 Gate- 
way Center, P.O. Box 868, Pittsburgh 30, Pa. 



Jet Propulsion • Airborne Electronics • Aircraft Electrical 
Systems and Motors • Wind Tunnels to Plastics 

you CAN 0E SURE.. ■ IF ITS 

Westinghouse 



These five leading manufacturers 
are simplifying production 
by ordering major components 
from TEMCO. 



TEMCO has proved its ability to 
produce in the past. Present 1954 
schedules for Boeing, Convair, 
Lockheed, McDonnell, and Repub- 
lic call for millions of pounds of 
assemblies and spares. The com- 
bined facilities of TEMCO’s three 
plants are capable of producing 
20,000,000 pounds per year. But 
there is more to it than quantity 
— for TEMCO has established a 
reputation for building a quality 
product, on schedule, at one of the 
lowest costs in the industry. 
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Adaptability of new Parker valve 
helps simplify hydraulic-system design 


“Many hydraulic-system designs can now be 
simplified by using Parker's new line of shear- 
plate valves. One basic valve can easily be adapted 
for landing gear, bomb-bay doors, fairing doors, 
or wing folding,” reports H. C. Trich, shown at 
left describing a wing-fold application. He is 
Statf Engineer — Hydraulic Systems, at Parker 
Aircraft Co. 

"Parker’s shear-plate valves are also intriguing 
to designers,” he continues, “because they can 
provide the best snubbing available. This snub- 
bing is the result of metering at each end of the 
plate travel . . . made possible by the tear-drop 
shape of the ports. 

“These valves all have inherently low leakage 
because of the metal-to-metal seal between the 


plates. The plate surfaces are optically flat 
within two light bands. Because there is never 
any separation of the plates, contaminant cannot 
get between the surfaces to cause leaks. There is 
also no uncontrolled interflow between the ports. 

“You can order shutoff, 3-way or 4-way Parker 
shear-plate valves for various applications and 
they’re available for pressures up to 3000 psi., 
with either electrical or manual operation. 

“Why not familiarize yourself with all the 
features and benefits offered by this valve. Just 
fill out the coupon and mail it today." 

Parker Aircraft Co. 

5827 W.Century Boulevard, Los Angeles 45,Californir 
Subsidiary of The Parker Appliance Company 



rker 

Hydraulic and fluid 



Flow vs. handle Travel at 60 psi. maximum 
pressure drop shows how new Parker shear-plate valves 
provide fine metering at each end of the plate travel. 


What other Parker components for hydraulic and 
fuel systems interest you? Parker Aircraft Co. builds a 


Speed your inquiries for aircraft valves and fittings 
by addressing everything to Parker Aircraft Co. Both 
sales and engineering are now at this one location. 


Mail this coupon today! Be sure to check the informa- 
tion desired. If you have questions about any other products, 
please write to Parker at the address shown above. 
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nose 

lor 

trouble 


and fire-control system is being demonstrated almost 
nightly during mock interception exercises by 
R.C.A.F. CF-100 squadrons based at strategic points. 
With its twin Orendas, also designed and produced 
by AVRO Canada, the CF-100 Mk. 4 has a greater 
range and more power than any other fighter- 
interceptor in service anywhere. The Orenda also 
powers the Canadair Sabre 5, the outstanding day 
fighter in service today. 

For original Aeronautical design, plus efficient 
production, look to AVRO Canada. 


The big black nose of the CF-100 — and what’s 
inside it — is truly a mark of distinction. For it 
identifies the all-weather interceptor from the day 
fighter and, in the case of the CF-100, as Canada's 
Aerial Defender against bomber attack across the 
North. 

The “insides”, a complex mass of radar and elec- 
tronic equipment — is designed to guide the CF-100 
Mk. 4 unerringly to its target, lock on and destroy 
it with a formidable armament combination of 
rockets and guns. The effectiveness of this search 


AIRCRAFT DIVISION 

A. V. ROC CANADA UMITCD 
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where quality control 
works on the production line! 


in flight-inspired precision 
manufacture. You want to know com- 
panies with the skill and ingenuity re- 
quired in the exacting engineering and production of 
aircraft and armament instrumentation. 

Along this line, Greenleaf has something special to 
offer you. In our factory, the most modern production 
techniques are combined with the ideal of individual 
craftsmanship. Every man is master of his job. Every 
job is quality-checked continuously 
— right on the production line. Our 
production people actually use lab- 
oratory testing instruments in their 
daily work. 




As a result of this approach to manufacturing, Greenleaf 
has established a successful record as prime and sub- 
contractor for the U. S. Air Force ... for such companies 
as McDonnell Aircraft, Eastman Kodak, _____ 

Boeing, Avco, Emerson Electric. Among ~~r-" ~ 

the products manufactured are Gyros 

(Rate and Integrating), Pressure Trans- _ ‘ 

mitters. Accelerometers, Synchros, Air ^7 
Speed Indicators, Actuators, and many , 

others. ' -S 5- 

Consider Greenleaf in your future production plans. 
Write today for detailed information. Our facilities 
and working record have produced for many others. 
We’re sure we can produce for you, too. 


Engineering • Development • Production 

tnleat MANUFACTURING COMPANY 


hy Vou 
in Particular 
Should 
Know about 


s the cold air 


inncd at the surface 
moved southeastward 


which deepened : 

into central New Mexico. INew cyclo- 
genesis took place in eastern Mexico which 
became the principal low center and moved 
ont into the Gulf north of Brownsville 
about 0630 of the 14th. In the meantime, 
the high-level Pacific trough moved east- 
ward to the coast and replaced the ridge 
that formerly existed there. 

The interior high-level trough moved 
into Texas and was joined by the cold air 
low that had previously moved into Ari- 
zona. Also, as this trough moved to cast 
Texas, it was further strengthened by the 
arrival of the cold air aloft from Montana. 
This produced a very steep temperature 
gradient aloft and reacted to form a jet 
stream of southwesterly wind with a maxi- 
mum velocity of 75-100 knots through 
southern Texas to Georgia. This condition 
was apparently directly related to the speed- 
ing up of the wave cyclone over the Gulf 
to between 50 and 60 mph. Also the inter- 
action of the cold, dry air to the north 
of the center and the moist, warm air of 
the Gulf waters deepened the low center 
and increased the severity of the accom- 
panying weather. 

In fact, upper air analysis indicates 
tongues of dry air aloft, at intermediate 
levels, moved into the area just north of 
the wave, which together with the high 
moisture content of the air below was a 
very conditionally unstable situation. It 
appears that the energy from just such a 
situation was released in the Delta-Mobile 
area by means of frontal lifting which un- 
doubtedly contributed to the very severe 

Baragroph traces at stations in the Gulf 
area from southern Louisiana to western 
Florida, showed rapid and marked fluctua- 
tions indicative of the chaotic air move- 
ments aloft. Also further adding to those 
movements and to the complexity of the 
system there was indication of a pressure 
dropline moving northeastward about 60 
mpli. and another line of pressure jump 
crossing the pressure droplinc and moving 
east-southeastward about 32 mph. The sig- 
nificance of these is that they indicated 
traveling waves on the frontal surfaces. 

°ddi*' e ^'| 0nl ,' ias been referred to although 
currcd. However, the 

ft.), and the most severe conditions in the 
storm occurred in a semicircular area mostly 
northward from the main wave crest. It 
was in that area and apparently very near 
the wave crest that the accident occurred. 

Instead of the large updraft and down- 
drafts that are frequently associated with 
thunderstorms and squall lines, the turbu- 
lence in this storm seems to have been in 
the nature of rapid, very sharp gusts of a 
chaotic nature. The Navy pilot at 4,000 
ft, just west of Mobile and north of the 
crash site, estimated the gusts at 2J to 3G. 
There are indications that even more severe 
weather existed along the coast and offshore 
just south of Mobile. 

Due to the many complex features of 
this Feb. 14th storm, much study was 




SIMM0NDS PUSH-PULL 
CONTROLS 

SOLVE 6 KNOTTY PROBLEMS 
I In Gyrodyne Model 2C 'Copter 


VARIETY Of FITTINGS 


:opter had ll 

ng out the engine controls of this ship: constant 
low frequency vibration, confined space aft of 
the firewall, unusual position of the carburetor beneath engine 
and a requirement for minimum backlash and easy working con- 
trols under little leverage. All these requirements were met by 
Simmonds Precision Push-Pull Control Systems -one of a long 
list of successful applications of Simmonds controls on advanced 
helicopters and other military and commercial aircraft. 

Write for detailed information on Simmonds Precision Push- 
Pull Controls. 


Simmonds 


AEROCESSORIES, INC. 

General Offices: TARRYTOWN, N. Y. 


LARGE 

TRANSFORMERS 



For electronic applications requiring special or ex- 
perimental transformers of large capacity Acme 
Electric can supply custom-built units designed to 
exact electrical characteristics and performance 


ACME ELECTRIC CORPORATION 

Main Plant: 857 Water Street • Cuba, N. Y. 
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The startling performance of 
America's great new fighters and 
bombers depends largely upon the 
knowledge and skill of the manufac- 
turer of their jet engine components. 
These rugged “hot parts" must be built 
to jewel-like precision and exhibit 
amazing strength under extremely 



■Westinghouae J-46 
a pioneer in this field, 
developing the first American jet 
engine afterburner in connection with 
the Navy's first jet plane, also built by 
Ryan. Today, Ryan leads in the fabri- 
cation of sheet metal turbojet com- 
ponents and afterburners because of 


a unique combination of advantages: 
long experience in high temperature 
metallurgy — extensive know-how in 
forming, welding and machining 
heat-resistant alloys — the industry's 
most modern array of high precision 
machines. Few plants anywhere have 
the necessary equipment, methods and 
know-how for this specialized work. 

With these facilities, Ryan is build- 
ing afterburners and jet engine parts 
for General Electric, Westinghouse, 
Pratt and Whitney Aircraft, Wright 
Aeronautical and others. Ryan’s $4 
million worth of modern production 
tools produce high temperature 
jet engine components used in 
North American F-86 and F-100 
Sabres, Boeing B-47 and B-52 
Jet bombers, Convair F-102 fight- 
ers, Douglas F4D Skyray fighters 
and A3D attack bombers and 
McDonnell F-101 fighters. Cur- 
rently, Ryan is building six dif- 
ferent types of afterburners. 


RYAN AERONAUTICAL COMPANY 

dory and Home Offices, Lindbergh Field, Son Diego 12, Coliforn 


As the only maker of jet engine 
parts which also designs, builds and 
flies jet aircraft, Ryan is uniquely qual- 
ified for this exacting work. In virtu- 
ally every field of aircraft development 
and production, Ryan is better pre- 
pared to solve the complex engineering 
and fabrication problems posed by the 
high speed air age. 


specialized 

* ingenious 

^e Pi , 0HessM 

^Pioneers in Each t Leaders in » 


e fori 


It A 


rlhe* 

pears that bctwcci 
in the movement and development of the 

verc turbulence,” revised forecasts should 
have been issued by the Weather Bureau 
at New Orleans and Miami, particularly 
after the Severe Weather Bulletin had been 
received. Certaily the movement of the 

current forecast at that time. 

A special advisory would have drawn at- 
tention to that development. Particularly, 
it appears that Flight Advisory Weather 
Service should have issued information to 
ARTC to be passed on to flights; on June 
5, 1953, Weather Bureau offices were in- 
structed by their Washington, D. C., head- 
quarters to highlight such information. 

In this situation pilots could have con- 
tributed much. It appears that the first 
pilot information that reached the Weather 

lence aloft was after Flight 470 had crashed. 
The captain of Flight 917 did not give a 
full report of his difficulties. 

s applied to turbu- 




only 


f the fre- 


In the Miami scries of forecasts, “severe 
turbulence” appeared 34 times, and in the 
New Orleans series of forecasts, the term 
appeared 18 times. 

Thus it appears that the word has ac- 
quired a connotation other than literal, 
as defined, by frequent usage. It may well 
be that Weather Bureau forecasters use 
the term when in doubt to be on the 
safe side. It is fully realized, of course, 
that any well-developed thunderstorm cell 
is a potential breeder of severe turbulence 
and also that the exact conditions within 
such a cell cannot be predicted with cer- 
tainty. In any event, neither National’s 

“severe” to mean what it was intended 
to mean by official definition. 

Although Flight 470 was dispatched in 
accordance with approved company pro- 
cedures, a review of the company's dis- 
patching policy would indicate that a closer 
monitoring of en route flights would pro- 
vide both the dispatchers and the crew with 
better current weather information whereby 
‘ other and ar- 
1 any change 
act of flights. 


each could counsel with the 


ANALYSIS 

PART II— STRUCTURE 

ately impressed with the suddenness of 
the accident. It is apparent that whatever 
difficulty manifested itself, occurred rapidly 
and was of such a nature that the crew 
did not have an opportunity to communi- 
cate with their predicament to ground per- 
sonnel. Any probable cause arrived at 
must of necessity be consistent with this 
basic fact. In arriving at the final prob- 




iJkill is the wedding of a man’s mind with his hands. Chances 
are you will never see the skilled hands that manufacture 
Cornelius products ... for they are many, of many skills. You 
will, however, see proof of their skilled talents in the reliable 
performance of every product that bears the name Cornelius. 

The skill, of which we speak so proudly, is the kind that 
satisfies man's search for perfect craftsmanship. Vital, but 
unseen, it's yours in every Cornelius product. 

Because it makes sense to seek skill... it makes sense to see 
Cornelius for information and assistance on any pneumatic 
problem. All our skill is ready to help you. 


PIONEERS IN THE DEVELOPMENT OF PNEUMATIC SYSTEMS FOR AIRCRAFT 
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MANUFACTURING COMPANY, INC. 



Standard and special fasteners 
for every industry. 
Pioneers in Super Alloys 






c thoroughly 


able cause, the Board has considered many 
different possibilities. 

There was no evidence of in-flight fire, 
explosion or lightning strike in the wreck- 

Temporary blindness caused by intense 
lightning flashes could have temporarily 
created a confused condition in the rnrk. 
pit; however, airline 
familiar with this am 
tions against such oi 

Control system f 
but the examination of the recovered S] 
tem components and a study of the cir- 
cumstances surrounding the accident both 
serve to discount this possibility. 

d not ordinarily cause 
, iccidcnt unless an in- 
1 propeller blade failure resulted in 
serious structural damage and/or electrical 
or control system failure. Since the No. 2 
engine and propeller v 


The fuselage material and control 
system parts in the vicinity of the propeller 
plane on the left side were examined for 
propeller cutting marks, but none was found. 

Equipment failure must always be con- 
sidered a likely possibility in an accident of 
this type. Had the flight experienced a 
total electrical power failure, radio equip- 


ous condition would result. However, no 
facts were developed during the investiga- 
tion to indicate that equipment failure had 
actually occurcd. The multiplicity of radio 
equipment, the availability of an emer- 
gency electrical source and pst experience 
relative to the high level of reliability of 
the DC-6 flight instrumentation, all tend 
to preclude equipment failure or malfunc- 
tioning. It must be noted, however, that 
the crew of Flight 917 had extreme diffi- 
culty in reading instruments because of 
turbulence-induced vibration. 



How Styles Change 

The old and new in flying attire are modeled 
by Lockheed test pilots C. P. Nicholson 
(left), buttoned up in pre-World War I 
barnstormer's breeches and goggles, and 
Alex Milne, ripped into a jet pilot's pressure 
suit "crazy mixed-up bagpipes and all,” as 
the company put it. 


In-flight structural failure was thought to 
be a likely possibility, and a detailed study 
of all available evidence was made in an 
attempt to substantiate or disprove its 
probability. While a number of puzzling, 
unexplainable points will probably remain, 
the Board is of the opinion that the pre- 
ponderance of evidence indicates a struc- 
tural breakup in flight prior to the initial 

A number of significant factors lead to 
the conclusion that an in-flight structural 
failure occurred. First of all, it is difficult, 
if not impossible, to explain the relatively 
great distance between two wreckage areas 
unless it is theorized that the aircraft broke 
up in flight. 

Initially, it was thought that the left 
wing may have floated away from the main 
wreckage, or that underwater currents had 
drifted the wreckage to the separate loca- 
tion. However, a review ot the facts 
indicates this could not have been the case. 

Fatly in the investigation, the separation 
of the two wreckage areas was explained by 
reasoning that the aircraft contacted the 
water in a flat attitude with sufficient force 
to fail the left wing downward, and then 
the remaining portions ricocheted 2,100 
ft. to their final resting place. This theory 
was proffered by competent industry per- 
sons, and accordingly, the Board has given 
this possibility careful consideration and 
study. The extremely rough seas (waves 
variously estimated at 12-25 ft. in height), 
the tendency of the aircraft to “bury itself" 
rather than bounce when under high down- 
ward accelerations such as would be re- 
quired to separate the left wing panel, and 
the incredibility of the right wing fuselage 
unit bouncing nearly a half mile-these are 
some of the reasons why this theory was 
discounted. 

The dissymmetry of water impact on the 
left wing parts and on the right wing fuse- 
lage parts is another important reason for 
believing that the aircraft was not intact 
when it contacted the water. Had the air- 
craft been flown into the water in a near- 
level attitude, it would be much more 
reasonable to expect water damage on the 
lower surfaces of all major components. 
Further, there would be evidence of the 
wing leading edge having crushed into the 
front spar, and a general rearward deforma- 
tion pattern of the wing box structure. In- 
stead, the left wing sustained water damage 
on its upper side, and no evidence of lead- 
ing edge crushing or wing box rearward 
deformation was observed. It is much 
more probable that the falling, rotating 
left wing mass contacted the water in such 
a manner that the upper surface only sus- 
tained major water damage. In any event, 
the Board believes that the dissymmetry of 
water damage is inconsistent with the theory 
that the aircraft was "flown into the wa- 

During the course of the investigation, 
the possibility of a structural failure of 
other components was also carefully con- 

(notably, the tail section) were not recov- 
ered, the presence or absence of a failure 
of these units could not be directly estab- 
lished. However, using the facts available 
as developed during the investigation, the 
relative merits of each possibility could be 
determined and their probability assessed. 
It was of particular interest and importance 
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Where’s "Charlie”? 


The "bird” will find him! 

As it rockets along at supersonic 
speeds — high above the earth — its 
guidance system directs it unerringly 
to target "Charlie.” 

Electronics makes today’s accurate 
missile guidance a reality— and elec- 
tronics is the past, present and future 
Of RCA. 

For years, RCA has been working 
with the Armed Forces on design and 


engineering of more accurate, more 
effective missile-guidance systems. 
The same RCA engineering facilities 
— from original planning to final 
production stages — are available for 
development of complete electronic 
systems of all kinds- For additional 
information, write to Government 
Department, Engineering Products 
Division, Radio Corporation of 
America, Camden, N. J. 


GOVERNMENT DEPARTMENT 

(graj) RADIO CORPORATION of AMERICA 

ENGINEERING PRODUCTS DIVISION CAMDEN, N.J. 





This radically new Navy fighter plane 
... the Lockheed XFVl . . . takes 


off straight up, then backs down for a 
vertical pin-point landing. Lightweight, 
hardworking Ostuco tubing is on the 
job providing strength for safety. 

If your product requires seamless 
tubing (for landing gears, 
engine mounts, axles, or other 
vital aircraft parts), send us 
your blueprints for prompt 
quotation. Latest edition of 
Ostuco A-2 Handbook is 


yours upon request. 












covery) gust It 


Records from flight recorders installed in 

by the NACA to determine conformity 
with existing requirements and also to ex- 
tend the general knowledge. These studies 
have indicated that the current require- 
ments arc adequate. 

There is no doubt that weather was defi- 
nitely a major factor in this accident. 
Studies made by the Weather Bureau, the 
NACA, 3nd the Board’s own meteorologist 
indicate that this particular storm was most 
unusual and that tornadic conditions may 
have been present. Reports received front 
the crew indicated that they were encoun- 
tering severe turbulence. The testimony of 
the crew of National Airlines’ Flight '917 
verifies the unusual nature of the storm. 
Capt. Springer may not have realized the 

until it was too late to take effective evasive 
action. Whether or not the aircraft be- 
came involved with a tornado vortex, the 
Board cannot say. Had this occurred, there 
is no doubt structural disintegration would 
have followed. However, the Board is 
inclined to believe that this did not occur. 

It appears more likely that the aircraft 
was upset by a sharp unsymmctrical gust 

d that in the recovery (or attempted re- 
;t loads combined with rnaneu- 
d the strength of the 
left wing and cause it to fall downward. 
This follows since past experience has 
shown that the real danger in encountering 
severe turbulence lies not in the possi- 
bility of structural damage from gusts alone, 
but, rather, the danger is associated with 
loss of control, gust-induced maneuvers, 
excessive speed, stalling out and other re- 
lated difficulties. In extremely turbulent 
conditions, the situation can rapidly get 
beyond the control of even the most skilled 
pilot. For this reason the identifiable areas 
of intense turbulence are generally avoided 
by airline crews and more circuitous paths 
through or around the storm arc flown. 

It appears that soon after arriving at the 
-4,500-ft. altitude (the flight made a normal 
report of reaching this altitude) the aircraft 
became upset from its normal level atti- 
tude and that failure of the left wing oc- 
curred almost immediately thereafter. At 
the time of the left wing separation, the 
aircraft may have been upside down. The 
Board can only conjecture on the events 
that followed. 

Following the wing separation, it prob- 
ably collided with the lower fuselage and/or 
the empennage. Either this collision and/or 
the abnormal maneuvers following the left 
wing separation could have resulted in the 
detachment of the empennage. Clothing 
found entangled in the left wing could have 
come from the baggage compartment when 
the left wing struck the fuselage. The 
No. 2 powerplant quite probably was de- 
tached either during the initial wing failure 
or during the subsequent collision with the 
rear fuselage tail unit, and it fell free of 
the other components. 

The main portion of the aircraft with- 
out the stabilizing effect of the tail and left 
wing would fall with the longitudinal axis 
of the airplane in a relatively flat attitude, 
striking the water on the underside of the 
fuselage and the right wing at a high rate 
of descent. Also, the cf ” 


e effect of the weight 
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and dependability. 


ARO AIRCRAFT PRODUCTS 

More and more . . . leading makers of military, 
naval and commercial aircraft rely on ARO for 
precision-built products to safeguard planes and 

Aro know-how in research, design, engineer- 
ing and manufacturing builds pace-setting qual- 
ity and accuracy into Oxygen Regulators, Pre- 

uum Fuel and Dry Air Pumps and other products 
for vital control jobs in aircraft. Let Aro’s mod- 
ern facilities and technical experience help you 
get top performance! For further details write: 

Tha Aro Equipment Corp., Bryan and Ctovoland, Ohio 
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FASTER, SAFER, LESS EXPENSIVE FLIGHT TESTING 

BENDIX-PACIFIC TELEMETERING 





SYSTEMS 


Jl he flexibility and effectiveness of 
Bendix-Pacific Telemetering Systems are 
materially speeding up flight test programs for 
several air frame companies, and cutting costs 
at the same time. 

Standardized Systems are available which pro- 
vide for compact, lightweight airborne equip- 
ment and stable ground recording stations. The 
systems will measure any kind of information 
that can be recorded by older methods -and 
with an accuracy that can be depended upon. 


ge and multiplicity of information transmit- 
ted simultaneously. Numerous flutter tests, for 
example, can be observed and flight conditions 
varied by radio communication while a single 
flight is in progress. The crew is free to concen- 
trate on flying the airplane. 

The system also offers an 
important safety factor by 
warning of any dangerous 
conditions. 


Bendix Aviation Corporation 

North Hollywood, Colifornio 
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of Nos. 3 and 4 engines, fuel in the tanks, 
particularly outboard, and the existing tur- 
bulence could contribute to the right wing 
striking the water in a nearly horizontal 

separate unit and struck ^the water on its 
upper surface predominantly. The tail unit 
fell separately and conceivably was broken 
into relatively small pieces. 

The Board well realizes that the se- 
quence of events following the left wing 
failure as described in the preceding para- 
graph is largely a matter of deduction. An 
examination of the missing components 
undoubtedly would shed additional light on 
the actual sequence. If at any time in the 
future the missing components are re- 
covered, the Board will conduct such an 
examination and will make such revisions 
and changes to this report as may be neces- 

in conclusion the Board wishes to state 
that investigation of this accident has spared 
no known detail. It has been extraordinarily 
sweeping and painstaking by not only the 
Board but by other interests. From the 
record the Board can only conclude that 
the pilots in the case were beset by a most 
unusual complex of conditions beyond their 
control. 

The principal weather factors affecting 
this accident may be alleviated in the fu- 
ture by the installation of airborne radar. 
Developmental equipment shows promise of 
meeting the problems of weather avoidance, 
weather probing and weather intelligence. 

FINDINGS 

On the basis of all available evidence, 
the Board finds that: 

1. All required certificates relative to tire 
carrier, the aircraft, and the crew were 
current and valid. 

2. The aircraft was loaded well below 
its maximum allowable takeoff weight and 
the load W3S properly distributed in rela- 
tion to the CG limits. 

3. The crew was briefed in the com- 
pany's Operations office on weather data 
available prior to departure. 

4. The flight was dispatched in accord- 
ance with the approved company’s stand- 
ards, but an adequate exchange of cn route 
weather information did not exist between 
the dispatcher and the company's flights. 

5. The latest weather sequence report 
for stations along the Gulf Coast including 
New Orleans was attached to the flight 
clearance at Tampa. 

6. After passing the NA-2 check point, 
the flight reported thunderstorms in all 
quadrants. 

7. The flight requested and was granted 
clearance to descend to 4,500 ft. due to 
turbulence. 

8. Its last message reported reaching 

4,500 ft at 1710. 

9. Tire aircraft penetrated a storm sys- 
tem of unusual severity. 

10. Tornadic conditions including high 
winds, violent gusts, and possible water- 
spouts were occurring in the storm system. 

11. The storm’s movement had not been 
adequately anticipated in current weather 
forecasts. 

12. Although a special Severe Weather 
Bulletin issued at Washington, D. C., was 
received by National Airlines and the 
Weather Bureau at Miami and New Or- 
leans, no U. S. Weather Bureau advisory 


weather reports were issued to ARTC to 
report the unexpected development and 
movement of the storm to cn route flights; 
nor did National Airlines attempt to relay 
this information to Flight 470. 

13. Flight 470 entered the storm system 
without full knowledge of its severity. 

11. The aircraft's structure failed at a 
moment when, in all probability, gust loads 
combined with violent maneuvering loads 
were being imposed to maintain or regain 
control. 

15. The main wreckage was located in 
the Gulf of Mexico 3.8 miles offshore and 
about 52 miles to the right of course; the 
left wing was found 2,100 ft. from the 
main wreckage. 

16. Examination of the recovered parts 
revealed no indication of malfunctioning 


control, fatigue failure, fire, explosion, or 
lightning strike while in flight. 
PROBABLE CAUSE 
'Hie Board determines that the probable 
cause of this accident was the loss of con- 
trol followed by the inflight failure and 
separation of portions of the airframe struc- 
ture while the aircraft was traversing au 
intense frontal-wave type storm of ex- 
tremely severe turbulence, concerning the 
severity and location of which the pilot 
had not been fully informed. 

By the Civil Aeronautics Board: 

/s/ Hamiar D. Denny 
/s/ Oswald Ryan 
/s/ Josh Lee 
/s/ Joseph P. Adams 



AVIATION WEEK, July 19, 1954 


NATION-WIDE SALES & SERVICE 


ORGANIZATION 





This custom interior is tin actual photograph of 
the spacious cabin area of this 5-7 place, twin-engine 


and Co'wi-^O'T-^ typify the many advantages 


Reclining individual chairs, adjustable fore and 
aft, bring arm chair comfort to the flying 
execut ive. 




ENGINEERING COMPANY • TULAKES AIRPORT • 


• BETHANY, OKLAHOMA 



SAFETY S « wMour 

From "Knights of the Round Toble" to the twentieth century 
"Knights of the Air" who do their jousting at supersonic 
speeds, armor has been a factor of safety in combat that 
cut casualties to a notable degree. 

Swedlon Laminole XIG-112, approved under MIL. Spec. 

A-17856 (Aer) Armor fragm. non-melollic, protects the pilot 

SWEDLON — armor for modern "knights of the air” 


at the most vulnerable points of the cockpit— on the floor, 
os protection against flak— in the backrest, os protection 
from bullets— and as protection for the vilol electronic 

For information on this and other Swedlon laminate appli- 
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Airport Expansion Blocked by Railroad 


• Airline competitor refuses to sell land to Louisville’s 
Standiford Field, starts ‘danger from skies’ campaign. 

• Air board officials fight back with aviation education 
program but lose plea for industry-wide support. 


By Richard Balcntinc 

A court battle between Kentucky’s 
Louisvillc-Jcftcrson County Air Board 
and the Louisville & Nashville Railroad 
over a 150-acre tract of land south of 
Standiford Field, Louisville’s principal 
airport, is getting national attention as 
a typical example of the aviation in- 
dustry’s growing fight with property 
owners adjacent to airports. 

Here arc the developments: 

• L&iN lias launched a major public 
relations campaign, using pamphlets to 
warn of “danger from the skies” by 
picturing crashing jets and highlighting 
the noise problem involved if the air- 
port is extended. 

• Air board has devised its own public 
relations program to educate the public 
and combat the railroad’s campaign but 
is seeking national support to carry out 
a more thorough campaign. 

• Ministers have been urged to mention 
the danger from aircraft in sermons from 
their pulpits. 

• City-county airport board has filed a 
condemnation suit against the railroad, 
which owns the disputed area. 

When the railroad put the disputed 
150-acre plot-adjacent to the airport’s 
north-south runway— up for sale, the air 
board offered to buy. Railroad officials, 
the air board said, told them the prop- 


erty was for sale but not for airport 
use— “at any cost.” 

► ANG Aid— Kentucky’s 123rd Fighter 
Bomber Wing of the Air National 
Guard, based at Standiford, offered to 
extend the 5,000-ft. north-south run- 
way 2,800 ft. in order to operate jet 
aircraft on the field, provided the air 
board would purchase the additional 

There is sufficient area to extend the 
runway on present airport property, 
but the extra 150 acres arc needed in 
order to build approach lights and navi- 
gational aids for the proposed runway 
extension. 

Negotiations between the railroad 
and eity-eountv air board broke down 
months ago. The air board filed its 
condemnation suit against L&N in 
Jefferson County Circuit Court in May, 
claiming it was in the public interest 
to extend the airport’s property to 
attract bigger transports for more busi- 
ness into Louisville as well as providing 
the Air National Guard with more 
modern, up-to-date jet equipment. 

► High Moving Costs-Foster V. Jones, 
air board airports director, claims L&N 
is getting support from other railroads 
in its drive to push the airport farther 
away from the city. Standiford and 
Bowman Field, a smaller Louisville air- 
port used for executive aircraft and 


student instruction, both are within five 
miles of the cits'. 

“It would cost roughly $20 to $30 
million to move Standiford, provided a 
suitable site could be found farther 
away from the city,” Jones says. 

“The railroad is principally interested 
in driving off its chief competition in 
Louisville. Their problem is economic. 
In Louisville, aviation is on the de- 
fensive rather than the offensive where 
it belongs today.” 

► Support Bid— In an attempt to win 
industry-wide support for their problem, 
the Louisville Air Board officials came 
to Washington, D. C., to obtain advice 
and counsel of industry and government 
representatives, some of whom had ex- 
perienced similar battles before. They 
were backed by Eastern Air Lines. 

Before the conference broke up, 
every representative had presented his 
views, but unified support did not ma- 
terialize. 

General consensus of the conferees 
was that Louisville’s problem was strictly 
local and thus it would have to be 
handled locally. The meeting failed to 
come up with any material aid. 

► Pocketbook Verdict— Earl D. Johnson. 
Air Transport Assn, president, said the 
first requirement for nationwide support 
of such a project was a well-filled 
treasury. 

“And where do you get that money?” 
he asked. “Until the industry is con- 
vinced that a common problem exists 
requiring individual contributions, there 
can be no industry-wide support,” he 

“We have a child growing up into 
an ogre. It must be chastised. We 
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have taken some steps. But is the in- 
dustry sufficiently sold to put up the 
dollars needed? Hie railroads are now 
putting up the dough, for they have 
been hurt badly enough in the pocket- 
book.” 

► Past Lessons-Frcd M. Glass, Avia- 
tion Department director of the Port 
of New York Authority, cited his ex- 
perience in combatting public hysteria 
and criticism at the time of the Eliza- 
beth, N. J., crashes, which shut down 
Newark Airport for four months early 
in 1952. 

"The success we achieved,” he said, 
was arrived at through the establish- 
ment of the National Air Transport 
Coordinating Committee. We must 
join together in the common interest. 
No one of us can dominate in this ac- 
tivity. 

"The success of the auto industry 
in solving its major problem in the early 
days,” he added, "should be a good les- 
son to us. By banding together, the 
automobile manufacturers managed to 
successfully combat the public criticism 
of the noisy, wheezing, upstart auto- 
mobile.” 

Glass said he is pessimistic that the 
noise problem ever will be solved, since 
engineers claim it will get worse before 
it gets better. 

"Our efforts will be to no avail,” he 
said, "unless we attack the problem at 
its roots— the manufacturer. We can no 
longer blithely disregard our problem 
as we have done.” 

► NATCC Aid— Max Karant, assistant 
general manager of Aircraft Owners and 
Pilots Assn., suggested that NATCC 
move from New York to Louisville and 
any other trouble spot in order to give 
professional aid. 

"They’ve taken the hard knocks," he 
said, “and are experienced enough by 
now to take care of a problem such as 
exists at Louisville.” 

Glass pointed out that the board of 
directors of NATCC-made up of rep- 
resentatives from 16 airlines, ATA, Air 
Line Pilots Assn., Airport Operators 
Council, governmental civil air agencies. 
Aircraft Industries Assn, and other civil 
air organizations— had voted against 
moving the organization out of New 
York. 

John Groves, first manager of Wash- 
ington National Airport and presently 
manager of ATA’s Eastern Operational 
Region, in New York, suggested that a 
local committee similar to the one 
NATCC established in New York be 
set up in Louisville. 

► Air Education— Louisville Air Board’s 
aviation education program, part of 
which already is underway, is devised: 

• “To help the people of Louisville 
understand the positive impact of avia- 
tion on their way of life. 

• “To sensitize the general public to 


the advantages of air transportation 
from standpoints of speed, safety and 
comfort. 

• "To help the people of the commun- 
ity recognize the excellent aviation fa- 
cilities existing here and to show them 
how they can use these facilities to their 
advantages.” 

Here is how the Louisville-Jefferson 
County Air Board has tackled its prob- 
lem to date: 

• Conducted a two-week aviation edu- 
cation workshop for 60 local school 
teachers and school administrators to 
encourage introduction and develop- 
ment of aviation education programs in 
the public schools. 

• Drawn plans for a weekly series of 
programs devoted to aviation over a 
Louisville television channel. 

• Arranged with three local newspapers 
to run feature articles on aviation per- 
sonalities in the area. 

• Started work on an aviation educa- 
tion speakers bureau to serve local civic, 
service, social, professional and fraternal 
groups. 

• Started a brochure depicting aviation 
activities at both Sandiford and Bow- 

• Plans to establish an air board com- 
plaint center, including a personal fol- 
lowup by an airline or air board repre- 
sentative. 

• Is putting aviation movie film shorts 
into local theaters. 


Last of 55 Convair 340s ordered by United 
Air Lines at cost of S37.170.000 is 'delivered 
to the air carrier at San Francisco. Mechanic 
Marvin Moore (in cockpit) spreads fingers 
of both hands, symbolizing ship Number 


Denver Fight 

* United bids for service 
to ‘productive’ cities. 

• American disputes TWA 
testimony in route case. 

United Air Lines should be consid- 
ered a "public utility” and as such it 
must be responsible for serving the 
marginal as well as the productive cities 
on its transcontinental routes, UAL 
president W. A. Patterson testified in 
recent Civil Aeronautics Board hearing 
on the Denver service case. 

United is seeking American and 
Trans World Airline routes to the east 
because AA and TWA want to dupli- 
cate UAL’s service through Denver. 

► Subsidy Savings— "It is only the rev- 
enues from the large cities that enable 
a carrier to subsidize the smaller cities,” 
Patterson said. “United, which operates 
subsidy-free, has actually relieved the 
government of tremendous expense over 
the years. Had it not been operating 
into the smaller points, the government 
would be paying out large subsidies to 
feederlines serving the same areas.” 

Patterson pointed out that United 
serves 24 cities of less than 100,000 
population across the country. Amer- 


55 to UAL officials (left to right): J. A. 

maintenance; wf P. Hoarcf general man- 
ager-maintenance, and W. C. Mentzcr, gen- 
eral manager in charge of engineering. 



UAL Gets 55th and Last Convair-Liner 
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The hazard presented by explosive vapors in fuel cells 
and surrounding areas is eliminated by this positive, 
passive defense method for safety in flight — a product 
of Surface Combustion’s more than 37 years expe- 
rience in combustion engineering and atmosphere 
preparation. 

The purge gas generator pictured here — for a new 
jet aircraft — is one of several models that have been 
undergoing steady development since 1949, based on 
the proven theory that combustion is the most eco- 
nomical and efficient method of supplying large quan- 
tities of inert gas for aircraft protection. 

The Janitrol unit weighs less than 90 pounds — 
occupies only 3 cubic feet — produces more than 10 
Ibs./min. of inert gas for complete, passive, explosion 
and fire defense from "natural” causes as well as 
enemy action. The pilot need flip only one switch to 
set the generator into operation, from there on opera- 
tion is automatic and continuous. Generated gas is 
dumped overboard until the proper degree of “inert- 
ness” is established, then the gas is supplied to fuel 
cells and surrounding area on a demand basis — 


Now 


Janitrol Purge 


it can be shown 


'i' 

Gas Generator 



a positive contribution 
to safety in flight 

determined by pressure — continuously, until the gen- 
erator is shut down by the pilot. Even after shutdown, 
there is an automatic "purging" action within the 
generator to assure that all fuel is exhausted from the 
generator system, and that all volatile vapors are 
cleaned out before operation stops automatically. 

The versatility of Janitrol’s new "dimple-plate” heat 
exchanger principle permits construction of generators 
in virtually any configuration to meet installation re- 
quirements on planned, as well as existing aircraft. 

Inquiries relative to civil aviation applications are 


37 years experience in combustion engineering 

§ Janitrol 

AIRCRAFT-AUTOMOTIVE DIVISION 
SURFACE COMBUSTION CORPORATION 

Columbus 16, Ohio 


2201 GRAND AYE.; FORT WORTH. 2509 BERRY ST.; HOLLYWOOD, CALIF.. 7046 HOLLYWOOD BLVD.; COLUMBUS, OHIO, 400 
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W orking with the editorial cooperation of the 
usaf Air Materiel Command, Aviation Week’s 
g their most important pub- 
it of the year ... the August 16 
ind Edition. Editorial offices 
Air Force Base, Dayton, 
; with activity as teams of 
Aviation Week editors collect the latest available 
information and data on 1955 Air Force Procure- 
ment and weave together the complete story of 
this major Air Force Command. 

key editorial effort is being concentrated on 
covering new policies and ground rides of amc 
and its revised relations with the aircraft indus- 
try .. . spelling out new regulations and complete 
information on how to best do business with the 
government. Other editorial sections will be de- 
voted to Air Force industrial mobilization plans, 
spares provisioning policy, and industry s new 



complete story of AIR FORCE PROCUREMENT 

AIR MATERIEL COMMAND EDITION 


role in Maintenance and overhaul programs. 
Research and Development procurement will be 
featured in a special report. 

complete details on Fiscal 1955’s Air Force 
Procurement Program as well as complete Com- 
mand organization data and buying information 
will establish the unmatched usefulness of this 
Air Materiel Command edition in the Aviation 
Industry, the Air Force and the Government. In 



business volume, with civilian employment far 
outnumbering military, amc expends more dollars 
annually than General Motors, Standard Oil of 
New Jersey, American Telephone and Telegraph, 
Ford, Bethlehem Steel, General Electric, Union 
Carbide, Chrysler, Westinghouse, U. S. Steel 
and duPont combined . . . provides aircraft and 
equipment maintenance on a scale ten times 
larger than all domestic airlines combined. 
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Paris-Moscow Service 


Paris-Paris-Moscow airline service via 
Prague is expected to be resumed in 
September. 

with the Czechoslovakian government 
for revival of the 1947 agreement gov- 
erning mutual over-fly tights and com- 
mercial facilities. Paris-Prague service was 
halted in 1952. 

Assuming the Czech agreement is 
forthcoming. Air France proposes an 
unspecified number of weekly Paris- 
Prague Bights, probably using DC-3s. 
Schedules will coordinate with Russian 
Aeroflot's Moscow-Prague flights. The 
service was agreed to bilaterally by the 

Moscow conference last month. 


agency, Aeroflot is using Ilyushin 12s 
Moscow-Prague, and the Czechs pre- 
sumably will use the same planes to 
Paris. The twin-engine 11-12 has a 
maximum speed of 250 mph., cruise 220 
mph. at 8,000 ft. It carries 27-32 pas- 
sengers and crew of five. 

This new development makes Air 
France the second airline outside the 
Iron Curtain to hold coordinated sched- 
ule arrangements with the Soviets. 
Scandinavian Airlines System is operating 
coordinated service via Helsinki, Fin- 
land. KLM Royal Dutch Airlines enters 
Prague, but docs not have a Soviet agree- 

Air France obviously views the agree- 
ment as insurance for the future and 
currently is giving it little publicity. 


ican, he said, serves only six and TWA 
four such cities. Of the 24 cited, Pat- 
terson said United daily serves 17 under 
25,000 population, American two and 
TWA none. 

“There is a definite need for United 
service” at Kansas City, the UAL presi- 
dent said, adding that TWA has not 
fulfilled its full obligation to that city. 
As a further consideration, he said his 
airline, which serves fewer cities with 
population over 200,000 than either 
American or TWA, has the right to 
enter a larger number of metropolitan 
markets to offset its services to smaller 
and less remunerative centers. 

Patterson said his company has ex- 
clusive transcontinental service to cities 
with only one quarter the population of 
similar points on American’s system and 
half that of such cities on TWA’s route. 

Patterson’s testimony came at the 
half-way point in the investigation. Still 
to be heard from are Eastern, Frontier 
and Capital Airlines and the Post Office. 

► AA Challenge-Earlier in the case, 
Charles R. Speers, senior vice president- 
sales for American, challenged TWA 
president Ralph S. Damon’s use of the 
word “dominant” in describing AA in 
his testimony (Aviation Week June 
14, p 94). Damon testified that ap- 
proval of American’s application for 
Denver service would further enhance 
its "dominant position." 

"If you mean by the word dominant, 
leadership, then we accept the honor,” 
said Speers. “We acknowledge that we 
are the leaders in planning and financ- 
ing and introducing new aircraft, in 
scheduling service for the public con- 
venience, in schedule performance, in 
customer service, in the promotion and 
sale and development of traffic. 

“Now when our competitors talk 
about domination as measured in terms 
of passengers or freight carried, I think 
sometimes they get cause and effect 
mixed up. We think we are the leader, 
because we have earned the right to 
that leadership. We don’t believe that 
you can acquire leadership in this busi- 
ness in any other way.” he said. 

► DC-7 Program— When asked whal 
American's equipment situation since 
the end of World War II had to do 
with this leadership, Speers replied: 

“It is axiomatic in any business that 
you can’t sell what you haven’t got. . . . 
Our business is a business of service. 
Unless you have got service, you can’t 
sell it; and it takes equipment to pro- 
vide the service. 

“Today we have 24 DC-7s delivered, 
with the final, 25th, due for delivery in 
August,” he told the examiner, “and I 
would just like again to state that those 
things didn't come along because of 
our route structure or our good fortune. 
They came because we happened to 
have as a leader of our company a man 
with vision and with courage.” 


Feeders Win Round 
In Certificate Fight 

Legislation granting permanent cer- 
tificates to the existing 14 local service 
airlines was approved by House Inter- 
state and Foreign Commerce Commit- 
tee despite opposition from Civil Aero- 
nautics Board and the Administration. 

Provisions of the bill require CAB to 
grant certificates “unlimited dura- 
tion” to feederlines, unless it can be 
shown that their services have been “in- 
adequate and inefficient.” 

► ‘Longer Term’— Although opposing 
permanent certificate for local lines at 
congressional hearings, CAB Chairman 
Chan Gurney endorsed "longer term” 
certificates and Commerce Undersecre- 
tary for Transportation Robert Murray 
recognized “the desirability of giving 
all airlines the degree of stability pro- 
vided by permanent certificates wher- 
ever justified and at the earliest date 
possible.” 

Enactment of the permanent certifi- 
cate bill appears unlikely. However, 
the House committee’s action, added to 
the strong congressional sentiment for 
stabilizing the position of local service 

CAB to grant long-term certificates to 
the seven airlines up for renewal this 
i year: Bonanza Air Lines, Lake Central 
Airlines, Ozark Airlines, Pioneer Air 
Lines, Southwest Airways, Trans Texas 
Airways and West Coast Airlines. 

► Trunk Opposition-At House Com- 
merce hearings, committee members 
notably were outspoken against the pro- 
posal to have a major trunkline. United 
Air Lines, take over the routes of local 
service carrier Southwest. 

The committee’s acting chairman, 
Rep. Carl Hinshaw, attacked this policy 


as "the cannibalization of the existing 
local service lines by the large carriers 
by failure to renew the certificate of 
the small carrier, which is developing 
the route.” 

Instead of turning over local service 
routes to major airlines, he said, the 
feeders should be given lucrative city 
stojis so they can progress toward self- 

Southwest Protests 

Southwest Airways has protested 
Civil Aeronautics Board’s decision per- 
mitting United Air Lines to enter 
SWA's certificate renewal case (Avia- 
tion Week June 21, p. 88). 

The local service airline requested 
CAB to vacate its order, claiming 
UAL’s motion was "filed out of time” 
and that “United's application is 
legally deficient and cannot be validated 
by Board interpretation.” 

SWA said the recent report on civil 
air policy by the Air Coordinating 
Committee "does not and cannot 
legally represent a direction of policy 
that is binding on the Board.” 

CAB in its order permitting United 
to participate in the case noted the 
policy on local sendee airlines recently 
was reviewed and cited the policy as a 
reason in permitting UAL’s entry. 

"A careful reading of the report does 
not . . . necessarily support the proposi- 
tion that its tenor and general effect is 
to require the elimination of all or 
any portion of the local air transporta- 
tion system,” Southwest said. 

“Its language can and should be con- 
strued as expressing concern over the 
future of the locals and the necessity 
for urgent efforts to strengthen their 
position, in order to reduce and ulti- 
mately eliminate their need for sub- 
sidy.” 
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• SOLID- AND LIQUID. 
PROPELLANT ROCKET 
POWER PLANTS FOR 
AIRCRAFT AND MISSILE 
APPLICATIONS 

• AUXILIARY POWER UNITS 
AND GAS GENERATORS 

• ELECTRONICS AND GUIDANCE 

• ORDNANCE ROCKETS 

• EXPLOSIVE ORDNANCE 
AND WARHEADS 

• UNDERWATER PROPULSION 

• ARCHITECT-ENGINEER SERVICES 
FOR TEST FACILITIES 


SAFETY AT BOTH ENDS OF THE 
FLIGHT WITH AEROJET-GENERAL 
EQUIPMENT! 

During the past twelve years, Aerojet-General has produced 
over 300,000 rocket power plants for assisted-takeoff of piloted 
aircraft. 

Now Aerojet-General is active on the other end of the flight — 
producing a thrust reverser for Turbojet engines. Light weight, fail- 
safe, and operationally proved by many hundreds of hours of 
actual flight, the Aerojet-Snecma Thrust Reverser permits continu- 
ous varying of thrust with less than one second required to switch 
from forward to reverse or braking thrust. The installation can also 
be used as a dive brake and for directional control. 
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CORPORATION 


A Subsidiary of 
The General Tire & Rubber Company 


AZUSA, CALIFORNIA 
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Copter Airline Cuts S-55 Noise 

NYA begins modifying Sikorsky fleet, expects changes 
to pave way for extension of passenger service. 


By Erwin J. Bulban 

New York Airways unveiled a newly 
modified Sikorsky S-55 helicopter dur- 
ing the airline's celebration July 8 of 
its first year of scheduled passenger oper- 
ation on New York’s LaGuardia-Idle- 
wild International-Ncwark airport tri- 

The cabin modifications, designed to 
increase NYA’s scope of operations, 
gradually are being made to the copter 
carrier's fleet of five S-55s. The modifi- 
cations will: 

• Lessen internal noise intensity’. 

• Provide additional passenger safety. 

• Decorate S-55 interiors more in line 
with fixed-wing transports. 

Blanketing the cabin interior with 
noise-deadening material not only will 
reduce passenger complaints but also 
will pave the way for NYA to extend 
its present passenger service to Trcn- 
ton-Prineeton-New Brunswick-Newark, 
where the longer legs will make noise 
more noticeable than on current schcd- 

The new passenger service extensions 
are understood to be planned for some- 
time next month. 

► S4.000 Job-The airline already has 
one of the revamped copters in service. 
The second will be sent to the modifica- 
tion shops July 19. where it will take 
two weeks to be refurbished. The others 
wall go into the shops in sequence, until 
the five craft are completed in mid-Sep- 
tember. 

NYA is reluctant to discuss cost, but 
it runs somewhere between $3,000- 
S4.000 per ship. 

Handling the modification job is Mal- 
lard Industries. Bridgeport Municipal 
Airport. Conn., which specializes in 
business aircraft conversions. This is 
the first copter conversion project han- 
dled by the firm. 

A team composed of Jack Gallagher. 
NYA chief engineer and operations 
manager: Ray de Ilaan, NYA mainte- 
nance superintendent, and D. A. Peter- 
son, Mallard, are responsible for the 
S-55 project. 

► Soundproofing-Major change involves 
padding the cabin interior with one- 
inch-thick. vinvl-plastic-backcd Fiberglas 
soundproofing material, which has re- 
duced the noise level from previous 
average of 112 decibels with peaks of 
118 db. to a range of 106-1 1 1 db. 

Most important, the padding sharply 
lowered the high whine produced by 
the engine drive shaft and the gearing. 
Tin's noise had been the most frequent 
complaint NYA received from passen- 


Night Shuttle? 

Watch for New York Airways to start 
flying its S-55 helicopters at night. 

The scheduled metropolitan New 

talk about such plans, but two of its 
copters carry a visible tipoff to this 
forthcoming event: two 75.000-candlc- 

the cabin on the left side. 

This, the airline states, is the first 
flare installation to their knowledge in 
any helicopter. The modification is 
planned for the entire S-55 fleet. 

Worked out in NYA’s own shops 
and approved bv Civil Aeronautics Ad- 
ministration. the Kilgore flares are ex- 
pelled straight out from the copter’s 
side about 40 ft. by a black powder 
charge to avoid tanglcmcnt with main 
or tail rotors. Of 45-sec. duration, they 
arc activated by the pilot by means of 
switches next to the collective pitch 
control. 

NYA's reason for putting them on 
the left side: Hie pilot's natural 

the right, so the portside installation 
will have him turning awav from the 
ejected flares. 


gers, each of which is mailed a question- 
naire shortly after a flight. 

In putting up the soundproofing. Mal- 
lard had to maintain accessibility. A 
removable panel in the cabin roof makes 
it possible to get at the bottom of the 
rotor gear box. Four long zippers allow 
a daily torque check of the main gear 
box pylon supports. Another panel gives 
access to the main drive shaft. 

► Seven Scats-Thc cabin modifications 
have not increased the seating capacity, 
which remains at seven. These 23-lh. 
scats, made by Flight Equipment Engi- 
neering Corp., Miami, can be removed 
in a matter of minutes or folded against 
the walls and locked so that cargo nets 
can be installed. 

Interior changes include installation 
of plastic scoops on the right hand slid- 
ing-door window to improve ventilation 
and installation of a phone on the left 
wall so that passengers can talk to the 
pilot. He can plug this into his re- 
ceiver so they can listen to airways com- 
munications. 

There is a phone by the loading door 
on the right side so that ground crew- 
can talk to the pilot while the engine 
is running. 

► Improved Loading— NYA removed the 


S-55's three aft fuel cells, pumps and 
lines from behind the cabin, because 
they never were used. The airline finds 
the 96-gal. belly tanks sufficient for its 
shorthaul operations. 

Taking out the rear tanks has im- 
proved the S-55's loading characteris- 
tics noticeably, NYA says, as regards 
center-of-gravity changes. 

Also deleted arc military-type gadgets 
that came with the copters, such as 
cargo and troop-seat fittings. 

► Door Lock— The large, sliding loading 
door on the copter's right side now is 
locked by the pilot through a lever on 
his quadrant and can be released only by 
him, preventing the door from being 
opened by a passenger or accidentally. 

A light shines in the cockpit while 
the door is open, is extinguished by ac- 
tion of a miniature precision switch 
when it is shut. Locking the door is 
part of the preflight check list. 

The lock does not prevent the door 
being jettisoned for emergency exits, and 
the light will go on if this is done. 

► Operations— The copter airline carried 

4.000 passengers without injury during 
its first full year of scheduled shuttle 
operations. NYA has flown better than 

300.000 lb. of cargo and delivered 
5 million lb. of mail since it began oper- 
ations in October 1952. 

In a recent address before the Ameri- 
can Helicopter Society in Washington. 
D. C., Glen B. Eastbum, assistant to 

E resident Robert Cummings, said NYA 
as experienced these operational costs: 
$41 per hour of flight depreciation. 
$29.50 per hour for maintenance, 
$30.50 hourly on flying operations— 
totaling SI 01 per hour of flight time. 

Ground and indirect maintenance is 
$38 per hour. Eastburn reported, and 
general administrative costs arc $29 per 
hour— totaling $168 per flying hour. 

The operator also charters its big 
S-55s at S200 per hour, plus 15% fed- 
eral tax. and has sold "many hours” of 
charter time. 

Here are some of the things Eastbum 
said New York Airways w-ould like to 
have in its future equipment: pontoons 
for additional safety in overwater flight: 
reliability and low maintenance; instru- 
ment operation: two engines for reserve 
power; greater passenger convenience 
and comfort, with separate doors for 
handling freight: improved crew com- 
fort; greater visibility for crew and pas- 
sengers. and less noise both inside and 


PAL Closes Offiees 

Philippine Air Lines has closed all 
offices and activities in the United 
States because of the termination of its 
international sen-ices (Aviation Week 
Apr. 15. p. 111. Ansor Corp.. San Fran- 
cisco. will act as general agents for PAL 
in this country. 
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FOR ANOTHER MAJOR ACHIEVEMENT ! 


A HEW CONCEPT 

Behind the headlines of every 
important technological advance 
lie years of careful, 
methodical planning, the 
accumulation of vast amounts 
of data, and the 
painstaking analysis of 
thousands of 
instrument readings. 

A CHALLENGE 

In bringing vertical take-off 
planes from a dream to a reality, 
£ONVAIR has once again 
proven its ability to 
accept a challenge and produce. 


sought and CONVAIR 


— ... Tt+E SOUND -ASORB HELMET 



ILL JACK SCIENTIFIC 


INSTRUMENT CO. 


DEPT. C-5 ■ 14.3 SOUTH CEDROS AVENUE • SOLANA BEACH, CALIFORNIA 



SEARCHLIGHT SECTION 



aero 


Wc have several exceptional 
experienced aerodynamicists interest 
research aerodynamics. Wc also 
assignments available in the preliminary 
of new aircraft and guided 


The obove permanent positions are available at all 
levels and offer excellent opportunities for advancement. 

Requirements include BS, MS or PhD in Aeronautical 
Engineering plus two to ten years of aerodynamic 
design experience. 

Company benefits include moving allowances. 

Personal interviews will be arranged for qualified personnel. 

Applicants should submit resume outlining education and experience to: 


VACANCIES EXIST IN THE FOLLOWING 

O Airplane Aerodynamics — the solution of 
stability and loads problems, development of automatic 
bilization devices, analysis of flying qualities including 
control and artificial feel system requirements. Oppor- 
tunity for following airplane from preliminary design 
through detail design and flight test. 


©» 


V7 Theoretical Aerodynamics — assignments in 
fundamental aerodynamic investigations related to 
boundary layer and heat transfer problems, dynamic 
stability, selection of optimum shapes for minimum 
drag and other challenging problems of transonic 
and supersonic flight. Members are expected to 
develop original ideas in this newly formed group 
where emphasis is placed on reaching conclusions 
based on fundamental physical laws by following 
logical processes. 


_ crodynamics — study of missile stabi , 

problems, development of automatic stabilization devices, 
cruise and guidance system analysis, tactical analysis and 
launching studies. These are permanent positions in our well- 
established current and future missile programs. 


Engineering Personnel Section 

CHANCE VOUGHT AIRCRAFT, INCORPORATED 


p. o. 


>X 5907 


DALLAS, TEXAS 
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For Engineers . 


... at Goodyear Aircraft Corporation 


BUILD YOUR CAREER and help build tomorrow's world with 
the pioneer and leader in lighter-than-air craft. There's a clear, 
bright future ot Goodyear Aircraft for engineers with talent, 
aptitude and ambition. 


FORCEFUL, CREATIVE THINKING is the key to Goodyear's pro- 
gressive research and development programs in missiles, elec- 
trical and electronic systems, servomechanisms, new special 
devices and fiber resin laminates. Design and development engi- 
neering opportunities are many and varied . . . are now avail- 
able to capable and imaginative men and women in the field 
of airships, aircraft and aircraft components. 

POSITIONS ARE OPEN in several fields with salaries based on 
education, ability and experience. 



Physicists 

Mechanical engineers 
Aeronautical engineers 


Welding engineers ' 
Electrical engineers 


Openings also exist for personnel with ability and experie 
. technical editing and writing, art, and motic 

RON, HOME OF GOODYEAR AIRCRAFT, is located in the lake 
region of northeastern Ohio. Cosmopolitan living, year-round 
sports and recreation, cultural and educational advantages 
mnla tkii thriving city an ideal spot for a pleasant home. 

THE TIME TO PLAN A CAREER IS - NOW! \ 

- — qualifications, or requesting an application form. 

nes. Salary Personnel Department 

GOODYEAR AIRCRAFT CORPORATION 
AKRON 15, OHIO 
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SEARCHLIGHT SECTION 


OPPORTUNITY 

FOR 


HYDRAULICS 

ENGINEER 


TULSA, OKLAHOMA 

Qualified to Design 
and Analyse Aircraft 
High Pressure Hydraulics 



I. L. JOHNSON 



DOUGLAS AIRCRAFT COMPANY. IflC. 

Tulsa Division 
TULSA, OKLAHOMA 


Tho 

McDONNELL AIRCRAFT CORPORATION 
can place a highly qualified 


AERODYMMICIST 


in work involving the theoretical 
analysis of fundamental aerodyna- 
mic flow problems encountered in 
both the supersonic and transonic 

Applicant should have advanced 
academic work and extensive ex- 

Address inquires to: 


Technical Placement Supervisor 

Box 516 St. Louis 3, Missouri 



HYDRAULIC 

ENGINEERS 

for 

TECHNICAL 

SALES 

Major designer and manufac- 
turer of aircraft-type hydraulic 
controls and transmissions has 
several excellent opportunities 
for experienced engineers who 
combine both sales and tech- 
nical ability. Potential locations 
in Dallas, Los Angeles, New 
York and Washington, D. C. 
Please send photograph if avail- 
able and full particulars con- 
cerning education, experience 
and personal qualifications to 





ENGINEERING 

(IPPDRTGNITIES 

villi world's leading producer ol 
light commercial airplanes 

for 

• Design Engineers 

• Design Draftsmen 

• Research Engineers 

Send Resume to 
Employment Manage, 

CESSNA AIRCRAFT CO. 
WICHITA, KANSAS 


SUPERVISOR 
OF AIRFRAME 
COST ESTIMATING 

Reliable, established mid- 
west firm engaged in the 
manufacture of airframe as- 
semblies needs a man with 
a heavy background in air- 
craft cost estimating. 

Experience must be suffi- 
cient to prepare bids and 
supervise a cost estimating 
department. State experi- 
ence, education, salary and 
age in first letter. 



RESEARCH ENGINEERS 


ENGINEERS 



AIR FRAME DESIGNERS 

evaluation toiling o^alaclro-mvchanical 


STRESS ANALYSTS 

ENGINEERING PERSONNEL OFFICE 

NORTH AMERICAN AVIATION INC. 


with a minimum of five 

years experience required by 
rapidly expanding organization en- 
gaged in aircraft design program. 

UNITED CONSULTANTS COMPANY 
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ELECTRICAL 

ENGINEERS 

O 


B.S. 


M.S. 


We have openings for 3 
engineers with the fol- 
lowing experience: 


1. Design and Development 
of Magnetic Amplifiers 

Desirable additional 
experience in the field 
of voltage sensing 
circuits used in mag- 
netic amplifier type 
vol tage regulators for 
aircraft AC Genera- 


2. Development of AC Sys- 
tem Components 

Experienced in de- 
sign of relays, current 
transformers, and 
other components 
used in AC aircraft 
generating system 
control and protective 
devices. 


3. AC System Development 

Experienced in math- 
ematical analysis of 
AC Power Generat- 
ing Systems and co- 
ordinating operation 
of protection com- 
ponents with each 
other and with the 
Generator-Regulator 
System of a multi- 
generator aircraft AC 
system. 


telephone Mr. C. B. 
Cleveland, Haebrouck 
Heights S-SOOO, for in- 
terview appointment. 


Eclipse-Pioneer Division 
BENDIX AVIATION CORPORATION 
Teterboro o New Jersey 



Every man has his own ceiling. What’s yours? If you're going up— and 
far ... if you are willing to match your ability against the toughest engineer- 
ing challenge ... if your sights are high, and you'll stake the future on 
your belief in you . . . then there may be a place for you here. 

No plush inducements or resort accommodations. Just the chance to 
join one of the greatest creative engineering organizations in the whole 
new world of spaceborne systems development. 

If it's only a job you want, the woods are full of them. But if you are 
one of the few who are destined to go far in this industry, you’d be wise to 
take an engineer’s-eye view of the mindpower and the facilities you’ll be 
working with. 

Write to J. M. Hollyday, Box 988. Dept. A-l 


AT> 


AVIATION 
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• • FOR SALE • • 

EXECUTIVE TWIN BEECH D18S 


YOUR CHOICE 


CONTINENTAL CAN COMPANY, INC. 



FOR SALE 

Douglas— DC-3, DC-4, DC-6 
Convair — 240 
Lockheed — Constellation 
Beech— D-18S, C-18S 
Lodestars — Executive Interior o 
For Conversion 


WESTAIR, INC. 


FOR SALE 

CURTIS C-46A 

1,000 hrs TT airframe — S hrs 
since new both engines. Un- 
licensed but ferry able. Priced 
to sell. 
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News Sidelights 

High-wing C-133 USAF cargo transport to be built by Douglas Aircraft 

§ 1 :'^ 

props^ C-132 drawings are being made and limited tooling already has been 


pate in the f 
Division of C 


:ral Dynamics Corp. at Suffolk ' 
>r entries was 
Hungary and 
c model plani 




assess 

County AFB, N. Y., July 
Russia, Austria, 
USAF will be 


preservation of the North American continent now rests completely 
effectiveness and integrity of its rocket projects,” Andrew Haley, 
t of the American Rocket Society, states. He notes that we have 
>p interceptors having speeds two to five times that of sound. 


on the cl 

rs, 

Douglas DC-3 business plane owned by National Cash Register Co., Day- 
ton, Ohio, has been modified to take P&WA R1830-94 engine of 1,350 hp. 
at takeoff, permitting 1,700-lb. increase in gross weight to 26,900 lb. Accord- 
ing to AiResearch Aviation Service Co., Los Angeles, who reworked the 
plane, this is the only such modification approved by CAA. NCR's DC-3 
also received geared rudder and aileron trim tabs and a Collins integrated 


>f cST S5oS 


:t of Bell 47s working on Aluminum Company 
,ver construction project 400 mi. north of Van- 
than 5,000 hr., carried more than 14,000 
lb. of freight in 37 months. In the past 
than 12,000 landings, 5,800 of these on tiny 
f the mountains. Nearly 100 injured workmen 
facilities by the copters. 


year the Bells made more tin , ... 

platforms built on the sides of the mountains. Nearly 100 it 


3 by-law authorizing the c 


the opinion of citv hall observers that if the voters realized how much monev 
is required to run the field and how slim resources are, they would be glad 
to get it off their hands. Opponents to the sale contended - that the field is 
worth considerably more than what the city was asking for it. 




ground-support planes and other governments are said to b 
•’ ‘ 'ell S. Fletcher, president of the Pasadena, 

totheU.S. ” 

SSSf 


the type. Wendell 
recently returned to 
s Japanese 


r D-25 lightweight 
to be evaluating 


i. after a Far East trip w 
, Toyo Aircraft Co., 


irately 500 lightplanes from all over North America, including 
the U. S-, participated in a four-day air pilgrimage to Sao Paulo, 
rntlv. Brazilian air force supplied free fuel and maintenance 
touched Brazilian soil and there was no charge 


S as soon as the plan 

A Boeing B-47 Stratojc 
put in 600 flying hours w 
the 367th Bomb Squadro 
average of twice a week 

the'u^and tile SAc'r 


flights lasting seven hours. It has 


n engine change. 1 he pla 
Jill AFB, Tampa, Fla., is i 
lasting seven 







Nov. 12-14— Texas State Aviation Conven- 


AVIATION 






EDITORIAL 


Sell. Sell, Sell 

Repeating earlier estimates, Air Transport Assn, fore- 
casts an increase of S'/i: to 10% in domestic revenue 
passenger-miles for 1954, but seems to have lost faith 
in its ability to sell all the new seats the industry is 
putting on the market in 1954. 

ATA again has asked Civil Aeronautics Board to per- 
mit it to discuss raising fares. The Board recently said 
no. It proposed maintaining status quo for a while. 
We agree with CAB. Passenger revenues represent 
almost 90' • of the industry's income, ATA emphasizes. 

Passenger business is still well ahead of last year and 
the industry' has known for a year or more— ever since 
it ordered the new equipment now being delivered— 
how manv aircraft it was going to hare to fill in this 
year of 1954. 

The full text of the ATA petition to CAB, which 
was released to Aviation Week for last week's issue, is 
in contrast to the more optimistic and forward-looking 
address made bv Stanley Gewirtz, assistant to ATA’s 
president, and reported here June 21. ATA’s petition 
was presented to CAB May 18. 

There is some responsible opinion that the industry 
is beginning to feel the results of overbuying equipment. 
The surplus of scats unsold over those sold has perhaps 
been increased by the spectacular public acceptance 
of reduced-rate aircoach service. This means that some 
equipment ordered and intended a year or more ago 
for first-class, low-density configurations is being put 
into service with high-density seating arrangements to 
operate on second-class schedules. 

There is constant complaint that costs are rising and 
therefore fares should be raised. Others in the industry- 
say costs are not rising; that we are simply putting seats 
into service faster than we are selling them, and that 
if we sold a higher percentage of seats costs would take 
better care of themselves. We are inclined to agree 
with this latter thesis and are puzzled at ATA’s refusal 
to consider the possibilities of more salesmanship for a 
reasonable period of time to see what might happen. 

Anyone who is interested deeply in seeing aviation 
sen e the greatest possible number of persons hardly can 
be enthusiastic about hiking fares— penalizing the cus- 
tomers— and thus filling fewer instead of more of the 
thousands of surplus seats already flying the airways. 

It is also difficult to understand an apparent thesis 
of ATA in its CAB petition that the need for higher 
fares is somehow tied into a requirement for the industry 
to develop the shorthaul market next. No aviation 
vehicle in the shorthaul field is very' near satisfactory 
economic status, and the industry surely does not wish 
to penalize with higher fares millions of airline pas- 
sengers in the more profitable longhaul sen-ices in order 
to pioneer uneconomical shorthaul sen-ices. 

It would seem we had best try' to sell the seats we 
hare and we had best make the most of sales oppor- 
tunities in the more profitable longhaul runs, unless 
we are ready to ask Uncle Sam to shell out subsidies 
for the shorthaul enterprise. 


Depreciation and other fiscal problems have not 
changed radically in the past half-year and while the 
trend may not be a happy one, there is no emergency, 
nor is there likely to be if fare increases are held off 
for another few months. 

It is true— as ATA's brief indicatcs-that load factors 
have been declining, but this is due not to fewer pas- 
sengers but to the surplus of new seats over those sold. 
Even ATA’s petition concedes that the industry's load 
factor "is approaching something akin to normal. ' In 
fact, its estimate for 1954 is expected to be normal. 

ATA's petition notes that for the first time since 
195S the airlines could be entering a period relatively 
free from stimulation of war or war preparedness. 

'‘Management can’t plan on war and il can’t plan on 
rearmament and on programs of the magnitude we have 
just been through. We have to plan on something that 
resembles the norm and certainly everything we have 
gotten so far would indicate that todav we are about 
in the nonnal range. . . .” ATA says. 

We should think that while economic conditions 
gencrallv mav become “normal" the airline industry- 
should be planning to fight for far more passenger traffic 
than it ever had in any other “normal” times. With 
the number of seats this industry has to sell now, man- 
agement's thoughts should be anything but "normal.” 

Even airline management too often fails to sec the 
tremendous market the airlines can win if they fight 
hard enough for it. Aviation, of all commercial trans- 
portation media, has the power to command the imagina- 
tion and attention of the millions, and with its powerful 
time-saving advantage over ground travel, aviation can 
create new business beyond any estimates now being 
heard. That is why we are skeptical of those who insist 
on computing “absolute” national common carrier inter- 
city travel totals for any given year or years with no 
consideration for air’s ability to encourage new business 
as well as to take it away from other media. 

There are still many millions of Americans who have 
never flown; there are millions of potential steady cus- 
tomers this industry' has yet to get on their first flight. 
They are the solid core of patronage this industry must 
have someday to reach its economic fruition. But they 
must be sold aggressively, the sooner the better. What 
better time is there to try than when you have plenty 
of seats for sale? Why was all this equipment ordered 
if we didn't expect to try to sell it? 

If a reasonable period of high-pressure selling efforts 
fails to eliminate enough of the difference between seats 
sold and unsold, then we probably must concede we 
are over-equipped, and increase farcs-perhaps eliminate 
many schcdulcs-and hope the added income per pas- 
senger will somehow exceed the business we lose alto- 
gether from the passengers who won't pay higher fares. 

We hope ATA will deliberate carefully before endan- 
gering the trunkline industry's long-range future by- 
discouraging new passengers when it has more seats to 
sell than ever before. 

—Robert H. Wood 
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How to double the efficiency 
of your service organization 
without cost 


BENDIX rass SOUTH BEND «—> TU*? 


Past performance is 
the best assurance 
of future achievement! 





UP-AND-CO IN JET TRANSPORTATION 


Much of what’s new and better in gears and power drives 
for modern jet aircraft had its start on t^ie drawing boards 

and production lines at Foote Bros. As a pioneer in the field, 
Foote Bros, offers unmatched facilities for precision 
, gear design, engineering and production ... the 

\ world’s finest. That’s why leading producers of aircraft engines and 
\ air frames come to Foote Bros, for precision gearing 
\ and mechanical actuators. It’s the right place -for you to bring 
\ your power transmission problems. ' % 


This trademark stands for the 
finest industrial gearing made! 


t FODTE BROS. 

OuXt- f&4e< 


>OTE BROS. GEAR AND MACHINE CORPORATION 
I WESTERN BOULEVARD, DEPT. AW, CHICAGO 9, ILLINOIS 
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